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BIGHORN MOUNTAINS 


By N, 


H. Darton 


Or tae Usirep STATES GroLoGgicaAL SugVvrY 


NUE of the Jeast-known porhens-of 
the Rocky Motintain province 
ig the high. onthring range 

known athe Bichorn Mountains, It ex- 
tends north and south across the neorth- 
erm-central. portiun of Wyoming, a rug- 
ged barrier lying between the (rear 
Plains on the east and a owtde valley, 
known a= Bighorn Basin, on the west. Its 
length is about 120 miles and the warth 
varices from 70 to So miles. The hicher 

SUITMIts rise over 13,000 fect above sea- 
level, or about 9,000 feet higher than the 
adjoining plains. The mountains le some 
distance from the main lines of travel, 
the nearest railroad beme the Gurlington, 
which passes 20 miles-cast of them in the 
vicinity of Sheridan, Wvonting. Owing 
to their hereht:and northern latitude, they 
gre extensively snow-covered, much of 
the snow temaining on the higher sum- 
mits throughout the summer. Several 
stall glaciers He in the shadow of the 
higher peaks. During the Glacial epoch 
they were covered with wide-spread fields 
of tee, of which the present glaciers are 
shrunken remnants. To the geologist 
these mountains present many piie- 
nomena of great interest. To the <ight- 
seer and Alpme chmber many of their 
rigged features will prove nist attract- 


ive, Game is abundant and most of the 
étreamns. are teeming with trout. There i 
no hot weather, fot the summers are cool 
by day and cold by night. 

The mountains are due to a great up 
ft in the earth « erst, an ‘arch whose 
crest has-been truncated by erosion, leay- 
ing an ¢leyated central area of old 
cramite, with high flanking ndees of 
overlying sandstones and limestones, The 
arch ts beautifully defined by the east. 
ward dip of the strata on the cast side 
of the range and the westward dip on 
the west side, features which are well ex- 
hibited in hich cliffs in many of the deep 
canyons which cross the fremt Tange. 
The central area of ‘grinite presets con- 
siderable variety of scenery. ‘The iower 
portions contain numerous parks coy- 
ered with grass and yariows herbs which 
afford exceptionally fine pasturage, ani 
during the stimmer season these are 
occupied hy sheep and cattle. The parks 
te separated by mumerous rocky ridges 
of granite, and a wide area from 6,000 
to 10,000 feet in altitude is covered with 
forests of pine, Much of the main divide 
rises above 10,000 feet and presents Ingh, 
rouch mountain stmmts with surfaces 
ether of loose granite blocks, or steep 
chifs. This district culminates in Cloud 


356 


Peak, which has an altitude of 13,165 
feet. At this peak and in it viemty there 
is some of the wildest Alpine scenery tm 
America, There are numerous cliffs and 
pinnacles over a thousand feet hich, with 
great vanety of form and it part inac- 
cessible. Representative views of this 
area ATe given On pages 350 to 361. 

(in the east side of Cloud Peak there 
is-a cirque with vertical walls 1,160 feet 
high, pong in its lower portion a 
trac glacier body of ice is several 
hundred feet thick, over'a halt mile in 
length, and it has developed a. well-cde- 
Aned terminal moraine. <A view of tts 
top is shown on page 359. Other similar 
giaciers occur im deep cirques north of 
Clon! Peak. The topography in this area 
presents strongly marked characteristics 
of glacial ongin, The higher motntain 
slopes are deeply trenched by profound 
cingues which descend mto L-shaped val- 
leys, with numerots lake basins excavated 
in the granite. Some of these features 
are shown on pages 359 and 360. Over 
70 well-defined crmques are exhibited in 
the Clond Peak region, Most of them 
arcimarea shown on map, page 357. Some 
ef the notable features in this area have 
heen described by Mr F. E, Matthes, who 
has also discussed their origin.” Cloud 
Peak can be ascended only by the spur 
which leads op to it from the southwest, 

Numerous streams heading‘ in the Big- 
horn Mountains carry large volumes of 
water into the adjcining plains region, 
where the water is extensively utilized 
for irrigation, These streams are fed by 
moderately heavy rainfall, and especially 
by the melting of snow, which continues 
throurhout the summer. Water is the 
most important element derived from the 
mowninms, for it sustains a population of 

"Glacial Sculpture of the Righorn Moun- 
tains; Wyoming, U. S. Geological Surver, 
fist Antunl Report, part 2, p. 667. 
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considerable size in the adjacent lower 
lands. The mountain pastures are also 
an important feature, affording suste- 
nance for a large number of cattle and 
sheep during four or five months. Not 
only is the feed) excellent in quality but 
the high mountain climate is especially 
favorable for the animals, 

The forests of the highlands have been 
placed ina government reserve, but before 
this was done they had been cut to sorne 
extent and deeply invaded by fires, The 
timberis mostly of moderate-size and wse- 
ful principally for railroad ties. In the 
northern portion of the range a large 
mintiber of ties have been cot-and floated 
down the canven of Tongue River ina 
flume, some features of which are shown 
on page 362: “The flame ts 17 miles: long 
anid in part is carried on trestles varying 
in height from 6 to 90 feet. At a few 
points it was necessary to drive tunnels 
thraugh spurs of rock, About 2,000,000 
ties have been floated down, this flume. 

The mineral resources of the Pighorn 
Mountains do not appear to be particu 
larly promising, although come of the 
hither areas have not vet been. thor- 
oughly prospected. A few gold and cop- 
per lends lave been found, wut they have 
give nv bat Tithe encouragrenent Tor further 
development. A moderate atmeunt of 
relic ~-bearing gravel eccurs m the north- 
erm portion of the range; it was worked 
to ecine extent by a jigging machine, but 
the product was not large. Very large 
deposits of gypsum occur in the Red beds 
lying along the foot of the mountains, 
ant it the vicinity of Sheridan and uf 
falo, in the adjoining: plains, there are 
extensive deposits of lignite coals which 
have proven valuable. 

Maps am! descriptions of the geology 
of the Bighorn Mountains by N. H. Dar- 
ton have recently, been issued by the U. 
S. Geologica! Survey as. folios Nos. 14% 
aril Tg, 





Topographic Map of the Cloud Peak Region, Summit of Bighorn Mountains, 
Wyoming 
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From Cloud Peak quadrangle, U. & Geological Survey, by Fo E. Matthes. The cirques 
are shown by shading: the glaciers by vertical waving linea; contour ittterval, too fect. Seale 
Zamiles to J inch, Note the many lofty peaks crowded into such a small aree 
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PICTURESQUE PARAMARIBO 
The City Which was Exchanged for New York 


By Harrier CHatmMers ADAMS 


ARAMARIEO), the quart capital 
of Surinam, the city which was 
exchanged for New York! 

After a Dutch, a French, and an English 
occupancy, Surinam (which we English- 
speaking people call “Dutch Catiana”) 
came again into the possession of the 
Netherlands through the Treaty of Breda 
(1bo7), in which England received title 
to New Amsterdam, the present site of 
Manhattan. 

The traveler approaches Surinam from 
the sea. We had left behind the hilly 
coast of French Gutana, and the mornme 
aiter satling from Cayenne entered a 
wide, muddy channel bordered by marshy 
lowlands. “This was the River Sirinin, 
the preat highway of the enuntry. 

Qur-first impression of this transported 
Holland was of a land with unique 
individiality, Ascending the river, we 
looked im vai on the forest-tined shores 
for the crode thatched cabins typical of 
the wilderness in other South America 
eountrics. Instead) We saw, in well-de- 
fined clearings, pretentious farm-houses 
with gable roots and dormer windows. 

After fourteen mules of river travel 
came the news, “Paramaribo ism sight!” 
and we rushed to the bow to see, on the 
right bank, a collection of these penked- 
roofed, manyv-windowed. houses, streets 
lined with fine old trees, and govern- 
ment binldings faciig 2 grissy corer 
of irregular shape, 

Upon landing we were even more ine 
pressei] with the quaint architecture and 
with the people who throne the streets: 
Paramaribo may well be termed “the 
city where maty types meet 

There are staid merchants from the 
mother country and gay officers of Queen 
Wilhelmitas army: there are colonial 
Dutchmen and their families, who have 


never been out of Sutijam. In great 
riumbers are the blacks; descendants of 
the clives. 

The costume worn by the negress is: 
unusual, consisting of ashort blouse with 

a deep collar atv) a long full skirt, which 
is doubled over a cord at the waist, 
fulling about the hips in an TTS 
puff; this gives the appearance of great 
weicht and awkwardness, A brightly 
colored kerchief, so tied as to produce a 
broad effect, drapes the head. In “Taki- 
Taki,” the patois of the blacks, this is 
termed the “Kottomisst costume, 

“Taki-Taki” t a weird tongue, a nix- 
tute of English, Dutch, Spanish, Portu- 
guese, and Frenchy; it has probably a 
touch of an African dialect as well, In 
it may be traced the imprint of many 
peoples upon the slaves. It has become 

“the universal language’ of the colony, 
Dutch being the offical tongue, 

Three oriental types mingle with the 
negroes, the Javanese from Hollands’ 
ealoiy in the East Indies, the Chinese, 
and the Hindus. The-lntter come from 
the near-by British colony, where they 
have served their allotted time as” in- 
dentored conlies: 

The Javanese are small and shght, 
résembling the Japanese. Both men and 
women wear scant garments and are 
bare-leeged. Short jackets, often pea- 
ercen in shade, adorn the women, and 
cloths, arranged about the hips, fall to 
their knees. The eostume of the men is 
like that of the Hincius—white blouses 
and loiw-cloths and huge white turbans. 

Gorgeously bedecked are the Hindu 
women, taped in bryhtly colored silk 
scarfs, their plump arms laden with 
heavy silver bracelets; their ears, noses, 
fingers: and ankles decorated with gold 
and silver ornaments. This display repre- 
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Now and thet, in a crowd of negroes, 
Ee ettomisss. aml Orientals, all fabber- 
me “'Taki-laki,; we saw os 
ot Adrcan, utlke any other in the New 
Warld This is the Bosch, or Fass 
neero, who inhabits the wilds of Dhutch 
and French [ ircaeponalls it 
comes inte trarle 

In the seventeenth centur' 
of plantations tr Surinam sent their slaves 
into the forest for a timé m order to 
avoid payment of Many of the 
blacks did not return to the estates, és- 
caping to the depths of the forest, where 
they have ever maintained them 
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Pee study the life at the onental, one 
need po cooly to the coohe villages im 
the snburhs of the entyv: but to know the 
wars of the Boesch negro and the abo 
rigine: onc must travel by canoe and 


trail ta the “Bush 


Thravghout the Gutenas the habita- 


An Impression oF THE Guiana WiLpeRNgEss 


tions are on the shores of the rivers, andl 
the great forest-covered country beyond 
is termed the “Bush.” In recent years 
it tas become the field for gold-huriters, 
Surin s supar and cacao plantations 
can be reached by. the one railroad of 
the country, forty miles in length, which 
in the future may connect the capital with 
the gold fields. Since the fall in the 
price of sugar, the country has nor been 
self-supporting and is maintained by Hol- 
land through the prosperity of the big 
sister colony, Java. 

Paramaribo ts built on a shell reef, and 
matty of its streets are well paver with 
a mixture of shell and earth, “Heeren- 
straat” js the city’s most attractive 
avenie—broad and lined with anctent 
mahogany trees. The story is current 
that the sain of forty thousand dollars 
has betn offered for these trees, but, being 
the colony's pride, they are in no grave 
danger of being sacrificed. 

The hotel which we patronized was a 
clean, airy house, with wide verandas. 
‘The rooms were Jarge and finished im 


one 


natural wood, the table-simple but whole- 
come, Unfortunately, however, this 
hostelry overlooks the market (pleas- 
antly situated near the city-s main-sewer }, 
and our rocdm was just above a croup of 
cabins: occupied by laundresses, who kept 
up m steady stream of ““Taki-Taki” all 
dav long and late into the night. It 
seemed] to us to be the most “actively 
conversational language” we had ever 
hear. 

The market-place is a narrow platform 
Shailed by a peaked roof, and the women 
sit on the floor beside their wares, re- 
sembling huge mushrooms in thet stiffly 
starcherd “Roettomisss” cesturmes, 

A picturesque and an interesting city 
is Paramanho, with its glistening white 
streets, its majestic trees, and its old- 
fashioned buildings: its blending of many 
types—European, Asiatic, and creole! 
Surinam does not seem to ns to form a 
part of South America, - We pssociate 
it father with the West Indies; to which 
it i¢ allied by ties of history, tace, and 
COMME, 


AN IMPRESSION OF THE GUIANA 
WILDERNESS" 


By Proressor AnGeto Hetirrin 


Or Yarn Usiversiry aso Epiror of Lirpincorrs " Gazrrreen "' 


a topic in the course of lectures on 

Latin America, [ assame that the 
Hoard of Directors has taken tor granted 
ad -special knowledge on my part of this 
most interesting: section of the earth's 
airface. In fact, however, the knowl- 
edge that I possess, so tar as it relates to 
a personal contuct, is derived from a sin- 
gle brief journey made to thiz region in 
the soring of last year, undertaken almost 
whally for the: purpose of satisfying an 
old-time desire to see the great South 
American forest, illumined by the 


] N assuming to me “The Guianas” as 


writs of Aumboldt, Schamburgk, and 
other great masters, before it was de- 
apoiied by man. The conditions of nas 
ture tn this region as they exist today 
ditter but Hitthe from those of a hundred 
years ago. [tis-true the force of civiliza- 
tion tas invaded the wilderness in spots; 
has marked out villapes here anil there: 
but-the aspects of this progress le mainly 
toward the oeean front, anu the traveler 
lie but ti travel a short distance into the 
iitterior tocfind the wild and untrammeled 
nature Which so delighted Waterton. 
[nthe vast area that stretches between 


* Abstracted from iat address delivered before the Netional Geowraphie Society, February 
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fidians ina “Dhgont,” 


the cunt: of the Orinoco aml the Ana- 
yor) is a art Of that: great forest which 
in trhagnitwele ail the exuberance of 1s 
vevetal forms fils no eal on the sur- 
face of the earth: [lt wt eli this wal- 
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they come out into the roadway, and for 
a while at least take possession in defi- 
ance of man. 

I chanced to be an invited west at the 
residence Of @ prominent physician im 
Buxton, a small hamlet situated a few 
miles eastward of Georgetown, and had 
there a rare opportunity of picking up 
odd and striking facts pertaining to the 
Saaek history of the region. On ap- 

ing my hosts house, which was 
the type of the regularly constructed 
‘eommer-house of the people of that 
country, | noted mailed over the veranda 
the Jarge skin of the water “kamudi,” 
which | was:told was the general name: in 
use for the water-boa, of anaconda. The 
length of the specimen was twenty feet 
seven! inches. I naturally assumed that 
it was a el extending back for a 
number of years, and that the monster 
had been killed in the backwoods of the 
country; but, on inquiry, | was told that 
the reptile had been killed in close prox- 
imity to the house, and that only during 
the past summer. 

On a first afternoon's walk we stum- 
bled upon-a specimen of the gray fox, and 
likewise upon a crab-dog, which the 
colored people were following anid ston- 
ing in the manter of the “coon”-hunt i 
our own southern states. On the follow- 
ing. morning a grav fox, ite feet closely 
tied together, was deposited on the steps 
of our howse, awaiting a possible pur- 
chaser. 

la the courée of a side railroad excur- 
sion, while waiting for a passing tram, 
I noted in the rear of the post-raised 
station a single dark object, which for 
awhile baffled analvsis, but soon resolved 
itself into a large-sized manatee, It had 
come in from the ocean in one of the 
drainage canals and was cropping the 
herhage in the puddle that surrounded 
the depot. 

In the course of a later journey np the 
Essequibo River, close to the banks, we 

paskecl a little troop of capybaras, per- 
ns six or eight in number, which had 
come out of the forest to take advantage 
of a protecting <and-epit: A few minites 
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later a large black jaguar emerged from 
ihe Torest, and, wholly dmmimddinl of our 
resence, leisurely walked down the spit 
in purstit. We had a-splendid oppor- 
tunity of watching this singularly grace- 
ful and lithe animal in a walk of some 
150 to 200 yards. 

This is he kind of life that still pre- 
sents itself to the naturalist. | ani, pcr 
haps, a litth more insistent on this pomt 
than seems trecessary, but it is for the 
purpose of correcting the impression that 
the wild hte of the tropics 1s everywhere 
becoming a thing of the past, From all 
that ] could learn in Guiana, [ shoulil say 
that there was little change im this. life 
since the dav of the publication of Water- 
ton's inimitable “Wanderings of a Nat- 
trralist. © 


THE GREAT PRIMEVAL FOREST 


The great: primeval forest, which is 
perhaps represented ona more intpressive 
scale than anywhere else in South Amer- 
ica, is the same that was described by the 
brothers Schomburgk in 1848 and 18s0, 
We traveled up the midifle course of the 
Ecseqyuibo River for seventy miles. with- 
out finding a solitary clearing, not a 
singic break. mm all the forest, except 
where tributary streams fowed inte our 
awn. On both banks of this chocdlate- 
brown stream, at a distance of seventy 
miles from its mouth, where the with of 
the stream 16 still from one to two miles, 
oar four to five times the normal width of 
the Mississippi River, the great curtain 
af the primeval forest hangs virtually un- 
torched bye man. If | were asker] to 
state hriéfiv the distinenishing chariucter- 
istics of this forest, I should fined it diffi- 
cult to frame.a reply, or to give to it 
proper perspective in & comparison with 
the forest elsewhere, The great South 
American primeval forest is. impressive, 
is imposing, but at the same time it 15 
forbidding. With the great w alle - of 

vepretation ftising to a height of 175 and 
ano feet, with the crown of the forest 
carried af this enormous height above the 
spectator, and with innumerable creep- 
ere and trailers binding the whole into an 
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almost impenetrable maze, the eve that is 
on the exterior has difficulty in hniling 
points of rest or repose. Dut little sun- 
hieht penetrates into the recesses of the 
mtcriar, anil] what there is of it 
out mm Sseattercd Heeks of brilliantly re 
fected licht and not as slit areas 

In its botanical relations, the - forest 
does mot look: parti¢ularly tropteal, if by 
tropical we taean an aspect of vegetation 
which is dommated by types that. one 
habitually with the Jower 
chines and whose general physioenomy 
differs from the tv 
pions. If ts at the eve tails to note 


the familiar forms of the oak, the muple, 


ecomes 
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beech, birch, of poplar: but the general 
contour of tropieal foliage, especially 
where it appears lost in masé, is not vers 
different from that of these trees or oj 
trees that in another make 
ip the bulk of the north woods, Except 
wilere chumyas of palms.stand out in par 
ticular teliet, the of the South 
Amicrican forest hi ve. apart from éxceed 
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wall of Vegetation that rises above them 
and no longer appear as dominating or 
Physiognone types in the landscape; 
they are hardly more than sporadic com- 
ponents of the vepetatior. | 

Tt is onl y when we peaetrate into the 
interior of this great forest, when we 
study the individual elements that com- 
pose tt, that we begin to be impresseil 
with «distinctive characteristics, One can 
truly say that almost every tree of the 
South American primeval forest is a 
botanical garden of its own, Rising uD 
In supreme magnificence, the trunk 
hardly sending outa branch before it has 
attained a hewht of 125 or i530 feet, and 
compictely overgrown with creeping anil 
climbing plants, arovws anil orchids, it 1s 
as wholly different from the trees of the 
northern woods as it well can be The 
tendency to spreading  umbrella-hke 
crowns likewise differentiates the forest 
components of the south, as do also the 
giant buttressed roots which distingiish 
so tranny of the spectes. 

Alired Russell Wallace, who has en- 
joved unusnal advantages for the sturls 
of the general characteristics of tropical 
vegetation, has empbhasized as one of the 
marked features of the tropical forest the 
absence of Howers. He says, indeed, rhint 
one may travel for weeks at a time along 
the streanis of the Amazon region. with- 
out once realizing those aspects of floral 
development which, whether by profn- 
stom of growth or by size and color, im- 
press the landscape of temperate regions. 

hit pictitre does not seem to apply to the 
forest of the river banks of the Giusatis, 
andl its inaccuracy has been. ported out 
by that acute student of nature Mr M. 

‘urn. ‘The streanters of purple, red, anil 
white which hang down over the forest 
cnrtain ensily recall in profmapon atl 
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wealth of color the flowers of the north— 
the field daisy, clover, and buttercup. In- 
deed, a would be ciffeult to recall m 
forests of the north, ever. at rare in- 
stances, that display of flowers whith so 
frequently repeats itself here. 

The extraordinary passifloras, the cas- 
sias, the rhexias, amd) itmumernble or- 
chids are a glory unto themselves. Tp 15 
only an or close to the banks of the 
rivers that the forest many way aj- 
proaches ‘impenetrability, Farther ‘in- 
wartl where the more majestic portion of 
the forest ts reached, there is compara- 
tively litth: nndergrowth, and. the giant 
faresters stand wp unbroken, like the suap- 
parting pillars the interior of a church.. 

The animal life of the forest surprised 
me by its mimbers. Tt was not the silent 
wilderness, the nature that was hished to 
sound, that the writings of some natural- 
ists had led me to believe that it was. 
From the early hours of morning until 
sunfall, the forest rmge with the cries of 
the ‘Toucan and parrot, while the metallic 
tomes of the chatterers and bisz-saw 
beetle swing out in tmiajestic cadence a 
parting of the ways. At night-time this 
aide of the forest is silent; but other 
strange <ouruis—the fitful roar of the 
howling monkey, the croak of the Surt- 
mun toad—give ample evidence that the 
lam! is still of the living. It was this 
way, at least, that T found the forest in 
Anril, There were but few insect pests 
to annoy one, and that assumed) om- 
mipresent torment of the southern wilds, 
the mosquito, was virtually entirely ab- 
sont, . 

This: brief picture is, withont doubt, 
not the true picture of the entire Guiana 
wilderness, but it is an impression which 
a few weeks’ journey of wholesome 
easnre has brought to me. 
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OUR FISH IMMIGRANTS 
By HuGcr M. Smiter 


Deeory U. 


NE of the most important, exten- 
() sive, and interesting: limes of 
utilitarian work conducted by 
the federal government i the transplant- 
ing of native aquatic animals into waters 
in Which they are not indigenous, and the 
introduction of fishes of foreign countries 
into the United States. Most people are 
familiar with the economically important 
results of acclimatizing foreign species Or 
vaneties of mammals and birds in our 
country, and every one can recall some of 
the many valuable vegetables, fruits, and 
other plant products that are immigrants : 
but comparatively few people are aware of 
the systematic and varied measures that 
have been taken by the government for 
inereasing and enriching the supply of 
food and game fishes of every section of 
the country, and still fewer realize the ex- 
tent to which the commercml fisherman, 
the sportsman, the youthful angler, the 
farmer, atid the public in general are in- 
dehted to the National Ttureant of Fish- 
eries and the state fish commissintts for 
providing many kinds of useful creatures 
that did not originally inhalit piven 
waters. 


OfIECTS OF ACCLIMATIZATION 


When we contemplate our wonderful 
aquatic Tesolirces—unsurpassed ag a 
whole for vanety, abundance, and excel- 
lenie—ithe question naturally arises as to 
the necessity for planting non-indigenous 
species in any of our waters. The occa- 
ston for such efforts comes from a num- 
ber of conditions which bave been duly 
consitlertd by the authorities; among 
these are; 

(1) The depietion of the indigenous 
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fishes-of given waters and the inability to 
secure the reéstablishment of those species, 
either bby restrictive measures or by arte 
ficial propagation, owing to changed or 
changing physical or biological. condi- 
tions. 

(2) The possibility of enriching the fish 
fauna of a given water by introducing 
more useful species than already exist 
therein or by affording a @reater varicty 

of fishes for food and sre 

(3) The existence of physical of other 
conditions there sere or unfavorable 
to the native fishes than to other fishes 
that ht be introducetl. 

(a) The possibility of relieving the 
aca on native species by providing new 
objects for the pursuit of the angler and 
the commercial fisherman. 

(3) The desirability of reducing the 
abundance OF SECT the extermination 
of néxious fishes and other water animals 
hw planting fishes which will prey thercon. 

Features of aquatic acclimatization 
which may be noted especially are the in- 
terchange af products between the east- 
ern ani western parts of the country, the 
intralnetion of eastern hshes into new 
waters of the cast, and the moportation 
into the United States of fishes from 
foreign countries. This work has af- 
fected not only the lake and pond fishes, 
but alsa the mcratory river fishes of both 
seaboards and some strictly salt-water 
forms ; and since, for practical purposes, 
the term “fish” has generally been cun- 
strucd as meaning every kind of animal 
taken from. the water for profit or pleas- 
ure, the operations have involved many 
creatures that the biologist would not 
class as. fish. 
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SOME INSTANCES OF UNWISE. INTHODUC- 
TIONS 


The seemingly benign and beneficent 
work of transplanting water animals is 
not wholly free from possibly harmful 
results, analogous to those that have at- 
tended the transplanting of land atimals, 
of which the rabhit m Australia, the 
mongoose in Janmaica, and the English 
sparrow and Norway tat m America are 
well-known examples. Even when such 
transplanting is done advisedly and with 
citcumspection, there is a possilility of 
untoward results that will offset any 
benefits that may accrue, Injury may 
arise from a general disturbance of the 
“balance of nature” by the introduction 
of new factors into given waters, or from 
the supplanting of one kind of animal by 
another less desirable. ‘The tenorance or 
inidiseretion of private persons who un- 
dertake to introduce new creatures into 
Waters in which they are interested my 
produce most disastrous effects, while tn 
a few instances carelessness or a mere ac- 
cident has had a far-reaching elfect. 
Great care has been exercise! by the 
Federal Fishery Bureau in making plants 
et non-indigenous fishes, and injurious 
results chargeable to it have been ex- 
tremely rare; but eternal vigiianee: is 
necessary, and many applicants for fish 
become diserantied because they ore net 
permitted to have their own way, Fine 
trent. streams may be quickly rumed 
throwh the planting therein af lass, or 
lakes: stocked with some defenseless 
valiable food-fish may be depleted by the 
thoughtless planting of some compara- 
tively unimportant rapacious species. 

sume Of the states have been quick: to 
recogiize the tecessity for restricting the 
plating of non-native Bshes, and have 
enacted laws prohibiting the introduction 
of any fish not approved by the state au- 
tharities, Une of the mest persistent de- 
mands on the Bureau of Misheries is for 
black bass to stock western waters that 
already contain an abundance of trout or 
salmon. ‘Such practice is little short of 


criminal, anc-in all such cases where there 
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is reason to fear that valuable trout 
waters may be rmumed the Bureaw takes 
the precaution to defer to the judgement 
of the state fishery officers. . 

One of the most unfortunate instances 
of the destruction of one species by an- 
other is that of the grayling, a superb 
food and game fish of which only three 
colonies had survived some cosmic cata- 
clysm anid had become established in 
regions as isolated as Aloska, Montana, 
and Michigan. Inthe last-named state 
trout were reckléssiv planted in some of 
the few streayns- inhabited by the gray- 
ling, with the result that the rrayling has 
been completely exterminated therein. Tt 
is only in Tennyson's “Brook” that 


 herecand there a lusty tront 
And here aod ‘there a grayling 


live in harmony together. 

With the transplanting of eastern 
aysterson the western seaboard, there has 
been introduced one of the small boring 
mollusks or drills which is very injurious 
to oysters on the Atlantic coast and is 
Tintaining its: reputation im California. 
[t has become very abundant, and several 
years ago was reported to be destroving 
annitally oysters to the value of $320,000. 

Another unfortunate case of accidental 
or-imnintentional acclimatization is that of 
the alewife in Lake Ontario. By means 
of canals, the alewife found its way from 
the Delaware or [ludson River into Lake 
Qntario, and there soon became excess- 
ively abundant; but lack of food. or the 
changed habitat resulted in a stunted 
race Of no economic valie, and farther: 
mare this fish is subject to a perodical 
epidemic which kills millions each season 
these pile up on the shores or pollute the 
water, and prove such a menace to health 
that the local authorities are often put to 
considerable expense in remoying them. 
It is possible, however, that by serving as 
food for other fish the alewives in Lake 
Ontario are saved from the stigma of 
bempg unimiticated nuisances, 

Another untoward aspect of the ac- 
climatizing of native fishes is the annoy- 
ance or comftsion which may come to 
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future students of geographical distribu- 
tion and variation, 
is seen in the long-continued and whole- 
sale planting of shad from the Potomac, 
Susquehanna, and Delaware rivers in 
practically every other stream on the At- 
lantic coast, with the result that wiht- 


ever local varieties or races of shad may 


once have existed are now no longer 
recognizaile, Some years ago | onder- 
took to verify the oft- -repeated camtentiant 
of old fishermen, that shad from different 
parts of the coast exhibit peculiarities of 
form and color; and, as a matter of fact, 
this. was to be expected, irom the views 
now held regarding the migration of the 


species—the schools that enter a piven: 


region, stich as Whesapeake Gay or the 
Gulf of Maine, not being mace up of in- 
dividuals hatched in numerous or widely 
separated hydrographic basins, but can- 
stituting a definite contingent whose fim 
mediate and remote ancestors had fre- 
quented the same waters. In this inquiry 
many thousands of specimens from the 
Saint Johns: te the Kenneher were criti- 
callv. examined, but with only negative re- 
sults so far as the existence of local 
races: was concerned, and the conclusion 
was reached that the pronmiscuons artifi- 
cial mixing of shad in the different rivers 
hac led to the final obliteration of what- 
ever differences had originally existed. 
Fortunately the artificial extension of 
the range of our interior and coastwise 
fishes is not so serious a matter now as 
it would have been earlier, for the sys- 
tematic examination of cur Jakes and 
streams tinder fedetal and state auspices 
has gone so far-that the natural georraph- 


ical range of nearly all our fishes has: 


heen accurately determined. 
EASTERN FISH IX NEW EASTERN WATERS 


In all the wnhters: of the eastern halt 
of the country the ranee of all the tm- 

rtant native food and game fishes has 
been extended artificially, Very exten- 
sive work lias beer ilanie with the black 
basses, the crappies, the rock bass, the 
brook trout, the land-locked salmon, the 
lake trout, and the more desirable cat- 


A phase of this work 
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fishes, while a number of very excellent 

fishes with restricted original distribution 

have been judiciously scattered and thus 

brought to the notice of thousands of peo- 
le who would otherwise never have 
shown ther. 

The debt that sportsmen owe to the 
fishery service of the United States ond 
the several states for their acchmatiza- 
tion work is heavy and increasing yearly, 
and the obligation is shared indirectly, 
but not the lees actually, by hotel-keepers, 
boatmen, merchants, land-cwners, and 
others. There could be cited numerous 
concrete examples of the varied benefits 
that have come to communities throngh 
the stocking of local waters with non- 
indigenoits spectes. In some cases the 
improvement in the fishing has so in 
creased the influx of people that land 
about the waters has increased several 
hundred per cent in value ina few years. 


SALMON IN HUDSON AND DELAWARE 
RIVERS 

A controversy was waged for many 
years over the question whether the Mid- 
son was orginally a-salmon stream, The 
chief basis for the belief that the Atlantic 
salmon frequented that river m former 
days was the mention of silmon im sev- 
eral early Duteh decuments and in va- 
rious entries in the lng of the Halfmoon 
dating Henry Hudson's memorable visit 
to the tiver in 1609, No salmon were 


actually caucht by Hudson's crew, and 


there is every reason to believe that the 
fish they saw dnd the fish referred to 
i the records of New Holland were some 
other species. Certain it i: that there 
is no evidence of the existence of salmon 
in the Hudson, except possibly as mere 
stragalers, at any time during the eigh- 
teenth century or m. the nineteenth, cen- 
tury, until about T8990, when the national 
rovernment, cooperating with the State 
of New York, attempted to establish the 
salmon- in this noble river—a feat that 
would have meant a great deal to anglers, 
net fishermen, and the general prblic. 
[t is a matter of no little interest that 
asearly as i77. the colony of New ‘York 
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had under consideration she: queso of 
transplanting salmon from Lake Ontario 
or from neighboring rivers. to the Hud- 
son, and in that year, at the instance of 
the corporation of Albany, a law was 
enacted prohibiting for’a term of years 
the taking of such introduced fish, This 
project, however, does mot appear to 
have been followed up, and it remained 
for the present generation to give it a 
trinl. “The states bordering. on the Dela- 
ware were also solicitous for the intro- 
duction of salmon into that stream, which 
had never contained salmon, and the test 
wasmadeé therein about the same time: 

Of the manv salmon streams that New 
England once had, the only one that has 
survived is the Penobscot, and this has 
been maintained solely by artificial means, 
ior natural spawning has for some years 
practically been suspended. It was at the 
well-known saltnon hatchery located on 
Craig Brook, o tributary of the Penoh- 
scot, that the young fish for stocking the 
Hudson antl Delaware were hatched ane 
renred. Rather liberal plants were made 
for several years, bepinning in 1890, and 
in the fitth year after the first deposits 
mature fish began to be caneht mm the 
nets of the shad fishermen, It 1s a matter 
of record that over 300 salmon weighing 
10 to 36 pounds were caught illegally in 
the Huson in 1895, and fully joo were 
taken tn the Delaware in the same yenr 
and sold, This gratifying outcome was 
widely heralded as establishing the feasi- 
bility of inducing @ permanent supply in 
these rivers; but, unfortunately, when 
the planting of young. fish was. discon- 
tinued the run of adult fsh in due trme 
declined, and tedzy those waters are as 
free from. salmon as they ever were. 
These efforts, however, were not alto- 
pether useless, since they showed (1) 
that the young fish ran to sea, remained 
in the vicinity of the rivers until tmature, 
and then were impelled by the spawning 
instinet to return to the same rivers, and 
(2) that the streams proved unfavorable 
for nitural réproduction, for there is Tittle 
or to evidence that effective spawning 
took place. 
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Whether the making of large plants 
for a long Series of years would eventu-~ 
ally establish the salman in these two 
rivers and in others formerly inhabited by. 
the fish is perhaps an open question, but to 
iny mind is very doubtful. The physical 
conditions in most of our nerthern 
strearis are each year becoming more wh- 
suitable for such species because of ob- 
structions, pollutions, clearing of forests 
at their headwaters, etc.; and if itis pos- 
sible to establish any kinds of salmon 
therein the greatest chance for suecess 
hes with some of the less fastidious west- 
ern. Species. 


STOCKING THE POTOMAC WITH KEW 
FISHES 


As an example of what may be done 
fora large stream in the way of bene- 
ficent acchmatization, the case of the Po- 
tomac River may be cited. The com- 
mercial fisherman, the professional fiy- 
caster, and the casunl angler all have 
enuse to rerider profound thanks for what 
has here been accomplished in their in- 
terest, 

The most. valuable non-indigenous 
fishes now inhabiting the Potomac are 
the small-mouth and large-mouth black 
basses, Tehthyolowists and fish culturists 


‘are well aware that these most excelent 


food and game species are not native to 
this river, but their introduction oecurred 
so long ago that the general public has 
lost sight of the interesting fnets con- 
nected therewith. it was-tn 1554, shortly 
after the completion of the Baltimore and 
Ohio Railroad, that.a lor of small-mouth 
black bass from the Ohio River. were 
brought cast in the water tank of a loco- 
motive engine and liberated in the basin 
of the Chesapeake and Ofio Canal -at 
Cumberland, Haying free access to the 
Potomac, the fish soon found their way 
to various parts of the river, and tnside 
af ten vears fiterally swanned im all the 
tobtutaries from Mount Vernon to the 
headwaters. At the present time the 
species affords much sport from Wash- 
ington to Harpers Ferry and bevond, but 
is. net common: below the capital The 
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introduction of the large-mouth black 
bass into the Potomac basin was accom- 
plished by the Bureau of Fisheries in 
TR&q, the first plants being made in the 
Sherandoah and. later in the vicinity of 
Washineton. By 1896 the fish had be- 
come remarkably abundant, and now tt 
ig taken in large numbers by net fisher- 
men and anglers in all the lower fresh- 
Water reaches of the river. 

The strawberry bass and the crappy 
were established-in the Potomac by the 
Bureau of Fisherics in 184g, and both 
are how commen in a long stretch of the 
stream from Alexandria upward. They 
are execilent food and game fishes, anil 
many are caught by anglers and many are 
sold in the Washington markets, Other 
members of the bass: family that have 
been colonized in the Potomac are the 
iy bass, the wartiouth, and the blue 
gill, 

As a result of plants of fry between 
Washington and the Great Falls, the 
wil-eved pike or pike perch, the largest 
and most valuable member of the perch 
family, has been acclimatized and for five 
or six years has been attracting attention. 
It is not yet very numerous, but ap- 
parently is becoming more s0 each season 
and in tine should prove a valuable ad- 
dition to the supply of fishes caught for 
tarket and for sport. 

Not the least important of the additions 
to the Potomac fauna are two catfishes 
from the Mississippi basin. One of them, 
the spotted or ble cat, is probably the 
best of the tribe, inhalitating cold, run- 
ning water, having dainty feeding habits, 
possessed of game qualities scarcely in- 
ferjor to those of the bass, and being ex- 
cellent food. Small plants of adults and 
yearlings were made at Quantico, Vir- 
gima, and Woodmont and Hagerstown, 
Maryland, in 1889, 1891, and 1892; and 
since 1809 the fish have been taken in 
increasing nutnbers each vear, especially 
between Washington and Little Falls, 
many of them weighing 10 to 20 pounds, 
Recently there have appeared in the river 
considerable numbers of another species, 
the great fork-tailed cat, of the introduc- 
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tion of which there was no record; s 
it is evident that the voung were mixed 
with the spotted cats and were overlooked 
when the plants were made. This fish 
reaches a weight of more than 100 pounds 
in its native waters, and examples taken 
from the Potomac by line fishermen have 
weightd upward of 30 pounds. 
CUNTRINUTIONS OF THE EAST TO THE WEST 

Probably the most noteworthy results 
attending the introduction of aquatic ani- 
mats into new regions have been seen in 
the Pactlc states, and represent contribu- 
tions from the eastern seaboard. Among 
the eastern fresh-water fishes that have 
heen firmiy established and more or less 
widely colomzed in the Rocky Mountains 
or in regions beyond the mountains are 
the larwe-mouth black bass, the crappy, 
the yellow perch, the pike, several cat- 
fishes, various sun-fishes, the land-locked 
salmon, and the brook trout. The sports- 
men of all the western states are now af- 
forded excellent black-bass and brook- 
trout fishing. Migratory castern river 
fishes that have been permanently intr- 
duced into the Pacific streams are the 
striped bass and the shad, and the eco- 
nomic results therefrom are without 
parallel in the entire history of migratory 
fishes. Chief among the marine inverte- 
brates of the Atlantic coast that are now 
found on the west coast are the ovster 
and the soft-shell clam. 

A few vears ago a fishery official of an 
eastern State made the prediction that 
the brook trout is doomed and will be 
unknown, as a wild species, a few peneta- 
tions hence. This gloomy prognostica- 
tion is perhaps justihed if restricted to 
certain streams of New England and 
New York, where pollution, obstructions, 
and deforestation have already destroyed 
many fine waters and are riuinme others; 
but in the eastern lakes the brook trout 
is more than holding its own, while the 
west is prepared to afford unsurpassed 
trout: for the entire eo The 
attention of anglers should be directed 
to Colorado, which has known the brook 
trout for only a few years, but is now 
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more thoroughly stocked than any other 
siate, So successful has been the work 
of acclimatization in Colorado that the 
government now. draws on that state for 
mast of its supply of brock-trout eggs, 
which are obtamed chiefly from wild fish 
in mouritain streams and lakes} and it 
is in accord with the eternal fitness of 
things that the progeny of Colorado 
brook trout should be used for repleniéh- 
ing the very eastern waters from which 
the original stock was taken for introdic- 
tion into Colorado, 

lt is generally conceded that the Yel- 
lowstone National Park affords some of 
the very best trout fishing to be had any- 
where in the world. ‘The thousands of 
anglers who bave dropped their lines in 
the limpid waters of that wonderland 
and the thotsands and millions who are 
yet to enjoy the delights of fly-fishing and 
trolling amid those most inepiring scenes 
have been and will be indebted to the 
paternal solicitude of the federal govern- 
ment, which has not only stocked Inkes 
and streams of the park which had from 
time immemorial been entirely destitute 
of fish life, but each season, in a-qiiet but 
effective way, takes steps to maintiin and 
increase the supply of trouts. Turther- 
more, a commendable policy has been 
adopted and adhered to by which differ- 
ent kinds of trouts.are kept in separate 
waters, so that the poe gives opportunity 
for the most varied and at the same time 
the most specialized trout fishing. Thus, 
in one river bast the black-spotted trout 
exists to the exclusion of other species, 
in andther the rainbow, in another the 
brook, im another the lake, and in others 
several European. trouts. 


SHAD ON PACLEIC CoAsT 
_The colonizing of the shad on the Pa- 
cific coast was one of the greatest achieve- 
ments in fish acclimatization. Aside from 


the important economic results, the ex- 


periment was noteworthy because of cer- 
fain changes that have ocettrred in the 
habits of the species, and because the 
feat of transporting shad fry across the 
continent at that early day was justly te- 
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arded as remarkable, and had a-marked 

infiuence on the development of fish 
transportation, which has now attatned 
such periection. With the experiment 
were aseociated two of the pilonecr fish 
culturists of America, whose nantes and 
fame are known the world over—Seth 
Green and Livingston Stone. 

Tt was in rS71 thar the California Fish 
Commission made arrangements with 
Seth Green fo take to California a lot of 
voting shad from the Hudson River. He 
started with 12,000 newly hatched fish 
in, four 8-gallon milk cans, and by incde- 
fatipable efforts succeeded in ‘carrying 
his delicate wards to the Sacramento 
River anil Snes 19,000 of them ata 
point 275 miles above Sacramento, In 
873 Mr Livingston Stone, of the U. 3. 
Fish Commis¢ion, carried to the Sacra- 
mento a second lot of shad, 35,000 in 
number, also from the Hudson River. 
In 1876, 1877, 1878, and 1880 further 

lants, agprezating $74,000, were made 
in the samme river. In 1885 anid 1886 de- 
posits arpremating 910,000 were made in 
the Columbia River. No shad fry were 
introduced into the Sacramento after 
1880 or into the Columbia after 1586: 

That the shad found the waters of the 
Pacific states entirely congenial was 
quickly demonstrated; In Apnl, 1873, 
n shad ¢ vear 9 months and 20 davs old 
and weiching 3 pounds was caught in 
the harhor of San Francisca, and the 
lucky fisherman wus paid a reward of $50 


offered by. the Califeria commissioners 


for the first-shad, Ina short time many 
more were taken in the vicinity of San 
Francisco: by 1679 they had becorne 
numerous; by 1883 the supply in some 
places was reported as almost unlimited, 
and a few years later the shad were re- 
earded as one of the most abundant food 
fishes of California, and the price to 
fishermen and consumers was less than 
In any other state, 

Shad were first taken in the Columbia 


im Tesh or Tes7, soit ts evident that an 


offshoot from the California colony soon 
migrated northward and had already es- 
tablished itself when the new emigrants 
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arrived from the east, 8 or 9 years later, 
By 1881 the fish seems to have become 
distributed along the coast of Washing- 
ton, and in 1882 reached Poget Sounil. 
It was 9 ¥ears later, however, when the 
first Pioneer was recorded from Fraser 
River, and. the sar* vear there was-a 
report of shad in Sti, ne River, southeast 
Alaska, in 1904 a tine roe shal cought 
at Rasilof, on Cook Inlet, was: the ferst 
known arrival in that remote region: To 
the southward the fish is found as for as 
Los Angeles County, and the present 
range of the species thus extends along 
about 4,000 miles of coast, Tt isnot ine 
probable that the migrations of the shad 
will extend still farther. Twenty years 
ago, when the fish was found along only 
2,000 miles of const—from the Golden 
Gate to Puget Sound—the national fish 
commissioner at that time sugpester! that 
the specics would follow the track of the 
Asialic current and eventually reach the 
coast of Asta and establish itself in some 
of the great rivers. This prognostication 
has not yet been realized. 

The two great centers of the shad"s 
abundance are the Sacramento basin and 
the lower Colinnbia River, and it has 
been asserted! that in «mher of these 
waterssmore shad could be taken than in 
any other qwater-course in the country, 
The catch affords an inadequate criterion 
of the shad's abundance, for fishermen 
and dealers report that it would be easily 
postible, should the demand warrant it, 
to treble or quadruple the present yield, 
as most of the fish are now taken incf- 


dentally in apparatus set primarily for 


other species. 

Viewed from the purely business stand- 
paint, the transplanting of shad to the 
Pacific coast has been a remarkalily good 
Investrient. As near as T can ascertain, 
the total cost of the experiment was un- 
der $4,000, and the results in California, 
Oregon, and Washington have been ap- 
proximately as follows: 


Annual catch at present time... 1,900,000 Iba. 
Agetepate catch to end of igg6,. 19,250,500. !bs, 
First value Of aggregate catch....... $302,000 
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Were it not that the shad has to com- 
pete with a great vyanety and abundance 
of other excellent fish, for which there ts 
a strong predilection born of habit and 
sentiment, this species would ‘be in the 
front rank of west coast fishes im the pop- 
iar estimation. Notwithstanding its ¢x- 
cellence, abundance, anil cheapness, it 18 
not very popular in the west, but there 
are indications that it 1s becoming more 
generally appreciated. 

it is not an altogether unreasonable 
suggestion that a few generations hence 
eastern people will be compelled to obtain 
their shad fram Facific waters, for the 
very destructive fishing methods now 
ptirsued in the eastern rivers are having 
a most disastrous effect on the perpetua- 
tion of the species; ar! tm some streams 
the death knell of the <had has already 
been sounded. Kivers on which the gen- 
eral government has been conducting 
shad-hatching operations for 30 years: 
have recently been deprived of practically 
their entire run of spawting fish, and the 
hatcheries have been rendered. useless, 
The cultivation of shad on a small scale 
wis begun in the Columbia Kiver in 
rQoMh, 

STRIPED HAES ON PACIFIC COAST 

The history of the introduction of the 
striped bass on the western seaboard 16 
quite similar to that of the shad, and the 
results have been equally striking. In 
1879 the Federal Fishery Bureau planted 
in an arm of San Francisen Bay about 
135 striped bass, mostly 124 to 3 inches 
lony, from the Navesink River, in New 
Jersey, A second plant of 400 small fish 
from the Shrewsbury River, New Jersey, 
was tiade near the same place im 1882. 
There were no other transhtipments of this 
species: and in contemplating the out- 
come.of this experiment afterthe expira- 
tion of a quarter of a century, well may 
we exclaim, “How great a fishery a litle 
plant hath made!” . 

The striped bass found the waters of 
San Francisco Pav anid its tobutaries as 
congenial as did the shad, and has shown 
an almost uninterrupted increase in aluun- 
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dance to the present time. A number of 
years apo the California striped-bass 
¢atch exceeded that of any other state, 
while now it surpasses that of any group 
of states along the eastern seaboard, 

From the San Franciseo region the 
species has gradually spread upand down 
the coast, and its range may eventually 
equal that of the shad. Up to 1896 the 
fish had not been reported outside of Cali- 
fornia, but several years ago it began to 
run in some of the coast rivers of Oreron, 
and in the fall of 1906 half'a dozen fe 
epeciinens were caught in traps at the 
mouth of the Columbin River, the first 
recorded from that stream. 

The striped bass, far removed from its 
ancestral home, has maintained the en- 
viable reputation it enjoys in the east, and 
is freely recognized by its mew friends 
as one of the best fond and game fishes 
of the Pacific enast. It has become a 
prime favorite with anglers, and I should 
not be-surprised if a vote would show that 
it is now the leading game fish of Call- 
fornia. As every one knows, the striped 
bass always commands a high price in 
the cast, and is often to be ranked as a 
luxury: but its abundance in California 
waters has so reduced the cost to con- 
sumers that even the frugal Chinese can 
afford to eat it, and a comparison made 
some years ago showed that throughout 
the year the San Franciseo dealers were 
underselling the New York. dealers by 
many points. ‘The economic importance 
of the introduction of the striped bass 
on the Pacific coast may be judged from 
the followimp figures: 

Entire cost of transplanting less thar... $1,000 
Antal catch mm recent vears.... 1.750.000 lbs. 
Value of same to fishermen......-.. $105,000 
Ageregate catch to end of 1906... 14,960,000 Tha. 
Total value te end of ro06....-. ,o ee. $552,000 


CONTRIDUTIONS OF THE WEST To THE 
EAST 

The fishes which the western states 

have given to the remainder of the coun- 

try belong to the trout and salmon family, 

and up to the present represent only two 

epecies that have been actually acclima- 
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tized in eastern waters; these are the 
rainbow trout and steelhead trout. Ex- 
periments are tow in progress with sev- 
eral other trouts, and, more important, 
systematic efforts aré being made to es- 
tablish several of the Pacific salmons in 
New England waters. If this should be 
accomplished, the f o debt that the west 
now owes the east for courtestes rendered 
and lenefits conferred will largely be 
liquidated.  . 

The foremost contribution of the west 
to. the cast is the rainbow trout. This 
fish, which is ‘one of the finest American 
salmonotds and has long been the subject 
of fish-cultural operations, is native to the 
streams of the Sierra Nevada and the 
Coast ranges. Feauty, large site, rapid 
growth, hardiness, food value, and game 
qualities combine to make this a general 
favorite. By. anglers it is usually rated 
next to the brook trout, although mary 
consider it fully as gamy as the latter fish, 

The transplanting of this species in 
repions east of the Rocky Mountains has 
been a conmspicious success and has 
proved a decided boon to many communi- 
ties: Its acclimatization by the general 
rovernment wae-first undertaken in 1880, 
although it is probable that some vears 
prior thereto smal] plants had been made 
in new waters by state commissions or 
private persons, The rainbow trout has 
now been introduced into: nearly every 
state and territory, and has become one 
of the most generally known fishes in 
every part of the country. In Michigan, 
Missouri, Arkansas, Nebraska, Colorado, 
Nevada, and throughout the Allezhany 
Mountain region, its transplanting has 
heen follawed by especially noteworthy 
results, Tts position in the streams and 
lakes of the castern states 16 that of a 
substitute and not a mval of the brook 


trout. Itis well adapted for the stocking 


of waters formerly inhabited by the brook 
trout, in which the latter no longer thrives 
em account of changed physical candi- 
tions; it is also suited to warmer, deeper, 
and more sluggish waters than the brook 
trout finds congenial. 

The rainbow trout is subject to much 
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varintion, and numerous varieties or 
species are now recognized. The form 
that has been tost extensively cultivated 
and disseminated came from McCloud 
River, in California, the site of the first 
salinon-hatching work in the west. ‘This 
stream is fed by melting snows on Mount 
Shasta, and its picturestueness is worthy 
of the beautitul fish at bas given to the 
outside world. The station in the east 
at which the species has been most largely 
propagated is-at Wytheville, in the Alle- 
ghany Mountains of southwest Virginia. 

Ichthyologists have not fully decided 
whether the steelhead trout of the Pa- 
cific Coast rivers is a. distinct species or 
only a tambow trout that has the habits 
of the salmons. Inthe west it 19 classed 
with the salmons because of its size and 
migrations: but in the east it has readily 
taken on the characteristics of a strictly 
fresh-water species, and has become a 
competitor of the. land-locked salmon. 
The first successful attempt to bring this 
excellent food and game fish within reach 


of the people east of the Rocky Moun- 
tains was'in TSo6, when the planting of 


fry tn orivers at the western encl of Lake 
Superior was berun. 
year many fine specimens were caught in 
these streams, and in 1898 fishermen set- 
ting nets tn deep water for lake trout 
began to take large steclheads along the 
American and Canadian shares of the 
lake, and in the same year flv-fishermen 
of Duluth caught in French and Sucker 


rivers not less than 2.000, the largest 28: 


inches Jong. The species is. now firmly 
established in Lake Superior and will 
donbtless-in time spread to others of the 
Great Lakes. The Bureau of Pisheries 
has recently beeun the hatching of ergs 
from wild fish taken in streams near 
Duluth. Each season epes of the stecl- 
head are sent from points on the Pacific 
const to stations in the east where the 
hatching in completed, and the species 
has obtained a firm hold in a number of 
New England lakes and has proved an 
acceptable addition to the fish supply. 
A: group of trouts of the rainbow series 
inhabits a circumscribed area in the high 


In the following 
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Sierra Mountains of southern California 
in the vicinity of Mount Whitney, All 
of them are extremely handsome, and two 
of them, known as golden trouts, only 
Tecently discovered by the Bureau of 
Fisheries, may fairly be regarded as 
ameng the most dainty and. beautiful of 
the. entire trout trite. One has. been 
named for that charming writer of west- 
ern sketches, Stewart Edward White; the 
other enjoys the distinction of hearing the 
name of that mighty hunter and: fisher- 
man, Theodore Roosevelt. It lives in 
a sniw-fedl creek on the southern slope 
of the Sierras, and its hobitat is so re- 
stricted and the number of individuals is 
telatively so few. that grave fears have 
been felt that what is easily possible 
might quickly come to pass—the com- 
plete extermination of the species. The 


Federal Fishery Moreau has. therefore sent 


to the scene a party wlich has brought 
out on the backs. of mules, over an ex- 
tremely difficult, almost perpendicular, 
trail of 20 miles, a brood stock of golden 
trout, and has transferred theni to va- 
ridws stitable stations at which they. will 
be cultivated. If all gees well, it will be 
only 2 few years before anglers in all 
parts of the country are casting flies for 
the ¢ Sani trout, whose gameness equals 
1s beauty. 


PACIFIC SALMON FOR EASTERN STREAMS 


The most momentous experiments in 
hsh transplanting now in progress are 
addressed to the Paciht salmons, and per- 
haps the greatest boon the west is 
destined to confer on the east is the re- 
plenishing of the New England streams 
with salmon. The physical conditions in 
the streams that formerly were inhabited 
by the Atlantic salmon forbid the posst- 
tity of ever reestablishing that species, 
but it may he that some of the Pacific 
salmons Will find those waters congenial. 
Trials in the cast began with the Chinook 
saimon—the largest and best of the 
trihe—and there have been a few en- 
CONTARINE successes reported from the 
Saint Lawrence basin and from Maine; 
but it would appear that this species re- 
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quires conditions that it does not find. 
Ixperiments are now in progress with 
the silver salmon and the humpback sal- 
moan—species of little value for canning, 
but exceedingly good when eaten fresh. 
Each fall for a-number of vears several 
nllion epes have been shipped across the 
continent to be incubated in the Maine 
and other eastern hatcheries and the re- 
sulting youns planted in all shitable 
waters along the coast. These fish re- 
quire stialler streams for spawning pur- 
poses than the Chinook or the Atlantic 
salmon, and the Burcan is quite hopeful 
that they will take kindly to many of the 
eoustwise streams of New England, and 
it 1s pot improbable that some mature 
specimens may be found in the Maine 
rivers this season. 

ATLANTIC OYSTERS GN PACTFIC COAST 

‘The native oyster-of the Pacific coast 1s 
a small species, with a strong coppery 
flavor that persists under all conditions of 
growth and even after cooking. ‘To a 
werson who is acquainted with the 
nacious ovster of the cast coast, the west- 
em species 18 an unsatisfactory substi- 
tute, and there are many people on the 
Pacific coast whose local pride and per- 
sistent effort have not enabled them to 
uvercome their repugnance to it. It was 
therefore a great boon when, at a com- 
paratively early date, the Atlantic ovster 
was introduced and took its proper place 
as the best molluskan food of the Pa- 
cite seaboard. 

The ongin of a very extensive Cali- 
fornia industry dependent on the eastarn 
oyster is-said to haye been due to.a mere 
expedient to avoid loss. About 1R69 a 
Sat Francisco fish firm ordered three car- 
loads of large eastern oysters, This was 
the first shipment of the kind, and the 
market was overstocked, so the con- 
signees wete obliged to dump a part of 
the cargo in San. Francisco Bay. The 
ovsters thrived and subsequently yielded 
a handsome profit: and this-enforced ex- 
periment has led to an important trade, 
and to the inauguration of a system of 
oyster culture that has remained unique. 
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Acnumber of oyster-planting companies 
are now enwaged in bringing one- and 
two-year ald oysters from New York and 
vicinity and planting them in various 
parts of San Francisco Hay, where large 
areas are now devoted to the cultivation 
af this mollusk. The oysters grow 
rapidly, retain their native flavor, and are 
marketed at very remunerative prices 
after being on the beds for two and three 
years: The supply 15 chiefly kept up by 
annual replenishment trom the east, the 
oysters berg brought im refrigerator cars 
holding 190 to zoo barrels; some seasons 
the shipments have amounted to 100 or 
125 carloads, 

he planting grounds are surrounded 
by substantial stockades, which serve the 
twofold purpose of keeping out poachers 
and preventing the destruction of the 
oysters by sting-rays; large schools of 
which visit the bay at certain times: each 
year. ‘The plantations are overlooked by 
Watch-heuses on piles, which are head- 
quarters of the men employed in the 
working of the beds. As reqtired, the 
avsters are tonged into large scows and 
transferred to floats, in which they are 
fetained while being culled, Oysters 
large enough for sale are placed in boxes 
or sacks. and shipped to market, while the 
emall oysters and the shells are replanted. 

California énjoyed a monopoly of this 
Industry for many years, In 1&4 the 
Hurean of Fisheries made a stccessiul 
plant of So barrels of eastern oysters in 
Willapa Bay, Washington, and demon- 
strated to the people of the northwest 
coast the possibility of pProwing to 
marketable size in their waters ovsters 
hrought from the Atlantic. Private com- 
panics have now undertaken the business 
im Willapa Bay, Puget Sound, and sev- 
eral other points in Washington and in 
Yaquina River In Oregon, and the out- 
lock fs quite favorable for the develop- 
ment of a rémuneérative trade. 

The one drawback to the complete stc- 
cess of this businéss is the necessity for. 
depending on the east for keeping up 
the supply, This is particularly truce of 
Oregon and Washington, where the 
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water is too cold to permit the errs of the 
transplanted oysters to dévelop, Tn San 
lrancisco Hay, owing to the warmer 
water, a small but apparently increasing 
Proportion of the outpit represents 
oysters that have been produced locally, 

How large a factor in the Pacific states 

sheries the Atlantic oyster has become 

may be appreciated wher it is stated that 
if ts excerded in value by only the sal- 
mons, and that the annual output now 
teaches So00,000 to $700,000, 

The soft-shell. clam, accidentally car- 
tied] across the continent with the oyster, 
has thrived well; has been retransplanted 
from California to Oregon and Wash- 
ington, and is teow yielding the fisher- 
menin annual income of about $30,000, 


UNITED STATES FISHES IN OUR INSULAR 
POsShSST0N & 


It seems ta be pretty definitely under: 
stood now that the American Constitu- 
tion does net necessarily follow the flay. 
In this respect it differs from: American 
fishes; of which quite a rumber of species 
have already became established in our 
insular possessions and are enjoying all 
the privileges accorded them. at hore, 
while varigus others will doubtless in 
fine prove valuable additions to the 
fauna of Porto Rico, Hawati, and the 
Phil nines. 

Witte the fresh whters of the Ha- 
wan Islands are too smal] and unstable 
to permit very extensive results from ac- 
cliniatization, experiments have been con- 
ducted with quite a oumber of species. 
A single attempt to establish the large- 
mouth black bass has heen insuccessful, 
Int there is reason to believe that this 
fish may do well in some of the ponds. 
Bullheads: from California have heen 
planted in the same waters, and should 
easily be established if desired. Frojre, 
introduced as early as 18ty, have becerie 
aobundant ott several of the islands ancl 
are now reaching the Honoluli market, 
Hestdes thetr value as food, they have 
proved’ beneficial to eattle-zrowers by 
consuming large numbers of fluke-worms 
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inhabtting the shores of the ponds and 
pools, 

An especially interesting case of fish 
acclimatization tm outlying territory was 
the recent plinting in the rice fields of 
the Hawatian. Islands of several thousand 
viviparous andl other minnows from 
Texas, for the purpose of destroving: mus- 
quitoes. The mosquito-eating propen- 
sities Of these species at home are wel] 
known, and it t= reported that the fish 
have given a good account of themselves 
in Hawaii, 

In the spring of 1907 @ consignment of 
farge-mouth black bass Ieft San Fran- 
cisco for the Philippine Islands, where 
the fish will be planted in closed waters 
pending a determination of the best 
points at which to liberate them and 
their progeny. 

Among the Asiatic fishes now con 
monly found im the Hawaiian Islands are 
the carp, the. gold-fish, a cat-fish, and a 
serpentheaderd-fish—all introduced by 
Chinese or Japanese and used chiefly by 
these people, The carp and the gold-fish 
have alsa been introdticed by them into 
the Philippines, 

FOREIGN FISHES IN THE UNITED STATES 

The introduction of foreign water ani- 
trals into the United States has been 
much less: extensive than the importa- 
tion of plants and land animals, the pri- 
inary reasons for this being the greater 
diticultics of transportation and the. all- 
sulfcient richness of our own waters in 
almost every kind of products. Quite a 
number of Old World fishes have been 
snocessiully planted in our waters, and 
some Of them haye become very well 
known in various parts of the country. 
The introduction of several others has 
been attempted, but has met with failure. 

Two of the best-known European 
treaits—the brown trout and the Scotch 
lake trout, or Loch Leven trout—have 
heen cultivated in the United States for 
a score of years by beth national and 
State fishery bureaus, These fish have 
been planted chiefly in private waters, 
some of which have been well stocked; 
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but they are not so highly regarded or so 
valuable as our mative trouts, and the 
demand for them is decreasing, The 
Swiss lake trout has been handled on a 
small scale for some years, and recently 
has been planted in some of the Adiron- 
dack lakes—very appropriate waters, 
where it should prove a vatuable addition 
to the supply of game fishes, A number 
of fine, large examples have recently heen 
caught, ancl the success of the: plants 
seems assured, The sea trout of Europe, 
whose migrations to and from the rivers 
are quite sintilar to those of the salman, 
has been under semi-damestication in 
New England for many years, and is now 
being cultivated in ponds at a number 
of places. The fish are not permitted to 
run to sea, but this enforced change of 
habit does not appear to: influence them 
very unfavorably. As food and game 
they have no advantages over native 
species; and probably all that can be said 
in their favor is that they add to the va- 
riety of fiahes useful for the stocking of 
private preserves or lake systems. 

Other Ofd World fishes now very 
familiar in this country are the pald-fish 
or golden carp, the golden ide or golden 
arfe, the tench, and the paradise-fish, 
The pold-fish is native to China and 
Japan, where it has been cultivated for 
centuries, and it is now domesticated in 
nearly every civilized country, Many 
millions are raised annually by amateurs 
and professionals in the Uniterd States; 
and the money value of the gold-fsh in- 
dustry is really very great. ‘The gold-fish 
and the golden ide are used almost 
wholly for ornamental purposes, al- 
though both have in some places escaped 
into ponds and streams and are occasion- 
ally seen in the markets. Aiter a few 
generations in a wild state, the gold-fish 
Ingzes ite bright colors and reverts to the 
dull brown color of its Asiatic ancestors. 
The tench is a handsome species; with 
a rich brownish-green color and very fine 
scales: it is found in some nimbers in 
the Potomac and perhaps in other 
streams, and it is mow reaching the 
Washington: market in small quantities, 
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birt its sluggish habits and carpish afhni- 
ties will probably never permit it to at- 
tain a high reputation in this country, 
although it is esteemed in Europe, and 18 
really a first-class table fish when taken 
fram suitable waters. A pretty culti- 
vated yariety, of a bright poiden-vellow 
eqlor, witha few round brownish-red or 
blackish spots, is desirable for aquaria 
and fountains. The paradise-fish, a na- 
tive of Burma, tsa small aquariam spe- 


cies with interesting breeding habits, 


THE CARP 


The best-known, most widely distrib- 
tited, and most important of our fish im- 
migrants is the carp, usually called the 
German carp, a native of Asia, but cul- 
tivated for many centuries im Europe, 
whence were brought to this country 
about 30 years ago the improved varie- 
ties—the leather carp, blue :carp, and 
mirror carp. . 

The carp has rectived “an extraordi- 
tary amount of criticism, mostly un- 
favorable, during recent years; no other 
fish, in fact, has ever come in for 80 
much vituperation, In same commni- 
ties the carp question has at times over- 
shadowed the tariff, the trusts, and Itigh 
finance ;-and there are places where it 1s 
almost a5 much as aman slife is worth to 
raise his voice or lift his pen in favor of 
this Mongolian alien. Withaut entering 
intoa discussion of the carp question and 
without undertaking to make any apology 
for the carp, it may he saul that most of 
the attacks on its reputation have been 
unfair, and that a better knowledge of 
the objects and results of the imtroduc- 
tion of the fish into American waters 
would greatly reduce the number of peo- 
ple who place the carp in the same cate- 
gory of niuisanees as. the English spar- 
row, Although small numbers of carp 
were imported by private individiaals be- 
fore the introduction and distribution of 
the species by the general government, 
the latter was solely responsible for the 
present continental distribution of the 
fish, and to it, as represented by the Na- 
tional Fish Commission, must be ascribed 
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whatever credit or blame is due. Tn his 
1878 report to Congress, Professor Baird 
said: 

“The catp has been domesticated in 
Europe from. tie immeriorial, and rep- 
resents among the finny tribe the place 
oecupied by poultry among birds. It is a 
fish adapted to the farmer's ponds and to 
mill-dlams, less-so to clear, gravelly rivers 
with a strong current. Where there is 
quiet water, with muddy bottom and 
abundant vegetation, there is the home of 
the carp; there it will grow with great 
rapidity, sometinies attaining a weight of 
three to four pounds in as many years. 
Tt is a vegetable feeder and not depend- 
ent upon man for its sustenance. As an 
article of food, the better varicties rank 
in Evrope with the trout, and bring the 
sme price per pound.” 

The limitations of the carp, as thus 
defined and as recognized and acknowl- 
edged at the time of its introduction, have 
been to a preat extent overlooked or tg- 
nored, and to this is to be attributed 
mich of the carp’s disrepute. [t has been 
glanted under conditions as imappropri- 
pte as would be the stocking of a game- 
bird preserve with foxes or the raisin 
of rabbits in a meadow overrun with 
hounds. 

The indictment against the carp in 
America is long and formidable. I[t ts 
charzced with beng unfit for human food, 
with being very injurious to other and 
better fishes, and with being very de- 
strictive to ducks and other wild fowl 
by uprooting the wild celery on which 
they feed, to say nothing of various miner 
accusations. 

ft is not necessary to discuss these 
pointe, and it will suffice to say (1) that 
special investigation has shown the carp 
does exceedingly little harm to any other 


fish, as any one would expect from its. 


known habits and anatomical peculiari- 
ties: (2) that the injury done to the feed- 
ing erovnils of wild fowl has been grossly 
exareerated; on one hand, a scarcity of 
ducks may occur entirely independently 
of the presence of carp, and, on the other, 
a great abundance of carp may be coex- 
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istent with an undiminished growth of 
wild celery; and (4) that the carp i a 
fool fish of very great importance, and 
to say anything to the contrary is to 
iznore facts. 

We may profitably dwell a little on this 
last point, because a few people are 
aware of the economic value of this heh 
at the present time or appreciate the role 
it must inevitably continue to play in this 
country, for the carp is already the most 
widely distributed American fish; it can 
no longer be regarded as an alien; and it 
is here to stay. 

As a food fish the carp has many su- 
nériors. Ido not eat it and see no reason 
why people so favorably situated as are 
those who live on the ‘seaboards, the 
Great Lakes, and the yarious interier 
waters should eat carp; but there are 
millions of our people who can not ob- 
tain the delicious trout, shad, salmon, 
black bass, striped bass, halibut, mack- 
erel, or smelt; or who, if they ever sce 
these fish, find them, khke- the peas por- 
Tie of the nursery rhyme, “nine days 
eld” er-more and nine times inferior toa 
fresh carp. Itis to the many people who 
must eat carp or no fish, or ng better 
fish. that this food comes as a special 
boon, although the consumption, even 
in many of the eastern seacoast towns, is 
surprisingly large. 

“The proof of the pudding 12 the eat- 
ing” —one of the proofs of a fish is the 
price people are willing to pay incorder to 
eat it. Judged by this standard, the carp 
is to be. reckemed. among the leading 
fishes of the United States. It is regu- 
larly exposed for-sale in every large city 
and in mnumerable small. towns; and the 
fishermen find such ready sale for it at 
such good prices that in at least 15 states 
special carp fisheries are carried on, and im 
35 states it is rerularly taken for market, 
At thie time the annial carp catch 
amounts to about 20 million pounds, for 
which the fishermen receive $500,000. _ 

Iiineie is nat only the “sucker state”: 
it is pretminently the “carp state”, and 
is net ashamed of the fact. It produces 
twice AS many carp as any other state, 
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and its fishermen have for years been 
reaping a golden harvest, finding a ready 
sale in the west and also sen sending. large 
ae to New York in special 

The next important center ts the 
eee end of Lake Erie, mm Obio and 
Michigat, where large special ponds 
have been constructed and a peculiar 
form of saltivation has sprung up, The 
ponds ‘are desi imarily for retam- 
Ing carp that ee en scined in open 


waters nntil the proce watrants shipment, 


and some of them have to be kept at a 
proper level by pumping. or by the use of 
water elevators. The expense involved 
in the construction and maintenance of 
such works shawé how temunerative the 
carp is. Other important carp states are 
(olorado, Delaware, Iowa, Minnesota, 
Missouri, New Jersey, New York, Ten- 
nessee, Utah, and Wisconsin, 

lt if not a3 a-great market fish, how- 
ever, that the carp is destined to attain 
its highest importance among us, but asa 
fish tor private culture and home ocon- 
sumption, The number of farmers and 
small land-owners who are alive to the 
benchts of private fish ponds. 1s Increas- 
ing at avery rapid rate, and hundreds of 
thousands of such in ail parts of the coun- 
try, bat particularly in the great central 
region, will find in the carp the species 
best atiapted to their needs and condi- 
tions. 

It is probable that the commercial 
value of carp is insignificant compared 
with its importance as a food for other 
fishes, It is extensively eaten by many 
of our most highly estecmed food fishes 
and is the chief pabulin of some of them 
in some places. Ina number of the best 
black-hass stream, like the Potomac and 
the Uline, the carp is very abundant 
and is a favorite food of the voung and 
adult bass, while in California the intro- 
duced striped bass has from the outset 
subsisted largely on carp and may owe 
its remarkable increase to the presence of 
thts food, 

The consumption of carp is certainly 
destined to Increase greatly; but even if 
the caich reaches no higher point, the 
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introduction of the carp into the United 
States will remain the leading achieve- 
ment in fish acclimatization in recent 
times, and, with the exeeption of the 
original introduction of the same fish 
into Rurope from Asia, the most ut- 
portant the world has known, 

Ammerican anglers for bass and trout 
an) salmon, as a rule, have only con- 
tempt for the carp, and there is nothing 
so. calculated to Wisturb the equanimity 
of the otherwise amiable disciples. of 
Walton as the mention of carp. It is my 
firm conviction that the true basis for 
most of the unfriendly feeling toward the 
citp is the fact that this fish does nit 
habitually rise to a fly and is not fitted by 
nature to inhabit the putting brook, the 
foaming cataract, the glacier-fed tivers, 
and the bottomless lakes where the fly- 
ciater is wont to go. And yet to hold 
that the carp is beneath the attention of 
sportsmen 1s to wore well-known facts 
and to acknowledge indifference to the 
classical tenets of angling. From earliest 
times the carp has been a favorite with 
the an fers af Germany and England; 
[sane Walton tumeed f devoted a chapter 
to it, and called it “the queen of rivers; 
a stately, a good, and a very subtile fishy”: 
Cholme wideley-Pennell has shown. that it 
is at times as fastidious a biter as a trout 
or bass: and Professor Goode has pro- 
tested agninst the dictum of New World 
authorities in: excluding from. the class 
if game fishes the carp, the dace, the 
roach, and other pets. of the father, of 
angling, classical in spertemen’s litera- 
ture. and affording “sport. which in Eng- 
land tens of thousands: enjoy, to every 
one who gets the chance to whip a salmon 
or trout Ime over preserved waters.” 


THE FAILUMES 


In view of the foregoing splendid tec- 
ord of achievernent, we should not be 
loath to acknowledge a number of fail- 
nres-to establish certain fishes and other 
water creatires. in regions in which they 
were demanded and to which they ap- 
peared to be entirely adaptect. 

Between 1878 and 1888 five attempts 
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to introduce the English sole and turbot 
on our Atlantic comst were unsuccessful, 
owing probably to the comparatively 
small number of fish brought over and 
planted. There is no reason to doubt 
that these species could be readily estab. 
lished on our northeast coast, although 
it: must be said that the sole and turbot, 
choice food fishes as they are, would not 
be unrivaled additions to cour flat-fish 
fauna. 

Cne of the most surprising failures 
has been the entire inability to establish 
the whitelish of the Great Lakes in Pend 
dOrele, Cour d'Alene, and other large 
lakes of the northwest. Depth, temper- 
ature, and other conditions seem to be 
favorable, but for some unknown reason 
Plants: aggregating millions have been 
utile. 

There is probably no food animal of 
the eastern seaboard whose acclimatiza- 
tion on the Purific const would prove 
such a boon as the lobster. The omis- 
sion of the lobster from the Pacific fauna 
is regarded as amisfortune by the people 
of the west coast, and it was in response 
to this feeling: that the Federnl Fishery 
Bureau more than 30 years apd made its 
first move to supply the celiciency, Three 
other transhipments of adult lobsters 
were tale, the last in 1889, the deposits 
beg at various points fram Monterey 
Bay to Puget Seund. No positive re- 
sults having appeared, the Bureaw re- 
Hewed the attempt in the fall of mo5, and 
dispatched to Puget Sound a special car- 
load of browd lobsters numbering more 
than all the previous plants: combined, 
and further consignments will he made 
until the lobster ia removed from the list 
of failures-and recorded as a preat finan- 
cial aml! gastronomic success. 

FURTHER WORK OF ACCLIMATIZATION 

What epportunities and what neces- 
sities for f 
future has in store can only be conjec- 
tured, bot there is no reason to believe 
that additional work will not become de- 
sirable, as. a result of the depletion of 
waters Of their mative fishes, changes in 


trther fish acclimatization the. 
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the physical conditions of streants and 
lakes, etc., and to satisfy the longing for 
something new and something better that, 
like hope, “springs eternal in the human 
breast.” . 

Among the measures that have been 
Supeested and will no doubt in time be 
taken up are the transplanting of the 
thamond-hack terrapin and the blue crab 
in the marshes ancl bays of California and 
the establishing of the giant crab of the 
Pacilic coast along the shores of the 
North Adntic states, 

Foreign waters also may be drawn on 
fo augment the supply of econamic ani- 
mals znd to fulfill certain special require- 
ments. Objects which have been under 
consideration are the Japanese dwarf 
salmon, the Japanese pearl oyster, and the 
Japanese edible: oyster, the last being 
recommended for the told waters of the 
northwest coast, where the Atlantic 
ayster is not able to perpetuate itself, 

lt has been suggested that the finer 
grades of Mediterranean toilet sponges 
might profitably be introduced into the 
waters Of Plorida, and the Hritish poy- 
ernment has considered the same project 
with reference to the Bohamas, Now, 
for all ordinary purposes, there are no 
better sponges produced anywhere in the 
warld than on the gulf ccast of Florida. 
The Florida sheepswool! combines all the 
destrable qualities of a toilet sponge— 
softness, elasticity, durability. Another 
native sponge of excellent quality is the 
fine-meshec, =mooth-surfaced yellow 
sponge, which ranks next to the sheeps- 
wool in economic value; but for special 
purposes some of the small, fine-textured, 
soft, Mediterranean sponges have no sub- 
stitute, and large quantities are imported. 
Whereas the best Florida sponges com- 
mand a maximum price of $5 per pound 
wholesale, the Levant toilet sponges 
sometimes sell for $so per pound. It 
would be a splendid achievement to in- 


troduce such sponges and enable onrown 


weople ta reap some of the benefits of so 
facrative a fishery. The questions in- 
volved in the project are: (1) Can the 
sponges be strceessfuly transported from 
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eouthern Europe to Florida? and (2) 
Will the transplanted sponges-retain their 
original qualities in @ new environment, 
or will they, after a few generations, 
take on the harsh characters ‘of the anale- 
ous Florida-species. which are not.at-all 
stitable for toilet purposes ? 

It is quite remarkable that the cheap 
est and. least useful of the Florid 
sponges—the so-called grass and glove 
sponges—should physically and commer- 
cially differ so markedly from their Med- 
jterranean prototypes, while biologically 
they are so closely: related, 

While the transportation of living 
sponges from. so great a distanee cer- 
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famly involves difficulties, they are per- 
haps not insurmountable. Experiments 
conducted by the Bureau of Fisheries 
have shown that sponges tray safely be 
se out of the water for 3 days, pro- 

ed they are cool.and moist—and it is 
probable that this time can be consider- 
ably extended ander favorable condh- 
tions—while the installation of a small 
circulating plant on an ocean liner may 
make the lransportation still easier: AS 
to the other ¢uestion, tine alone can de- 
termine. 

The project involves the cultivation of 
the imported sponges, and for this the 
Bureau has already prepared the way- 


AND TAKE 


CARE OF THEIR YOUNG* 


HE: belief long prevailed that 
fishes:are milifferent to thetr 


tors aml yours and leave them 
entirely to the core of Mother Nature. 
One who was more excellent as aman of 
letters thin as ao naturalist, but who 
wrote, nevertheless, a Very readable work 
on sunimated Nature, Oliver Goldsmith, 
int774, told hie readers that “fishes seer, 
ai except the whale kind, entirely di- 
vested of those parental solicitudes which 
so etrongly mark the manners of the more 
perfect terrestrial animals.” Manv to 
the present time entertain that belief, 
More than a score of centuries before 
Goldsmith, however, the greatest nnt- 
uralist of antiquity, Aristotle, tald of a 
hind of fish, mbabitingr. the larwest river 
of Greeee, the Macedonian Achelous, 
Which, in the person of the male porent, 
exerted) the greatest care of both exgs 
‘and youn. That aceodnt, however, was 
overlooked or neglected, and even re- 
yarns with skepticism ond as fabulous, 
The strange history of that fish—known 


to Aristotle as the glams—will be told 
at teagth in later pares of this article. 
It= truthfulness has been vouched tor, 
not by later observers of itself, but by 
stuites of related fishes haying analogous 
habits in a-quariter of the world unknown 
to antl undreamed of by Aristotle. Al- 
though the most detniled history of any 
fish by any ancient writer t connected 
with it in the philosepher's History of 
Animals, no reference to it appears in any 
modern sopulir work. 

Man impirtant details respecting the 
life histories anil parental care of a large 
number of other fishes have been pub- 
lished from time to tone and Tray he 
found in the publications of various -sq- 
cieties or other periodicals, but such are 
closed books to most persons. Anyone 
whelooks fer information in the popular 
works on natural history of the day must 
inevitahly be disappointed ; at the meager- 
ness of the information given. Even in 
the woltninans German work, so well 
known as Mrehm’s Tierleben, the infor- 


* Thea article ia abstracted from “Parental Care Among Fresh Water Fishes” By Theodore 


Gall. 
cantains many iluetrations 


Smithson Tewstitution, too, 


Dr Gal's paper mikes a monograph of about i2§ pages, and 
[t as full of dacmating and new informitinn on the subject, 
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A Sheenewool Sponge of-an Unusual 


From SMatecumbe Key, Florida 
sinches: weight (dry), 1 pound 7 ounces 
of the wevtern Athintie, ane 
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mation is meager for almost all tshes 
and especially meager for American 
forms. The souress of knowleilge have 
not bee discovered by the compilers of 
such works, but he who might jude 
from the nalecits cf cinta that me thers 
could be found would be much deceived 
To uncover some af the tnteresting de- 
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wuls hidden in cotiparatively litth known 
jeniirrals amd uther works is the chppect 
of the present article. 

The species which matwfest care tor 
their young are so numerous that the 
present article must be restricted to those 
which are inlubitants of fresh water. 
Sach are better known than the toarime 
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salt water: Parental @¢nré has heen  ntewlifictations Anothies 


es cally observed im the manne ps EV TOLE OE] ate th th Avetradin [tohuaeens lara } 
fishes, sea-herses, epwasids, Solent la her ers in. the center of a selected 





mis. Sparse (2. «, Catiarus), Labrids ated of a rivet. bed, and, ater haying 
(Wrasses), togul fishes, golyes, bléennies, tertilizé|) them, the fish aeccemulates 
aciinind or Cotthls, bimptishes, Golitesou- stones fron the surrennding area and 
cule. etc. | Wiles them ma heap over the egos, 
‘aturally th Peas T Sine oe Pres LEIKTOTLE S hyan 

Qyent tritdie of ture 1 ihe Stiiplest, cor 

sistiiy cf Litthe aware than selection of a Jrsiode 2250 ears ago described 
site tar the deposit of the temales egets how this tsh euartded tts young, but the 
ad sobkequent muardianship af those world tor nearly. a5 many vears has 


a . _ 2a sr eo Jit eT ee Ee ee a =e) “iri 
epes by the male. In the case of the inughed at his:storvy. Kecent investipn- 
lore (atl, and others, of 


q 


Amenesan stuniishes, black base, and trons be Dr Thien 
ie Lintted States, have 


crappies, the plice selectect is cleared of a slinilar fish nt 





Scining Catp from a Pond—Sandusky River 


The German carp has become excecilitigly abutuiant in the western part of Lake Erie, where 
millions of pounds are conght-anmoally (see pages aT] 





Mii fren Hagh M. Smith (&. & Horcead oF iol 


School of Carp Swimming against Inflowing Water, nm Pond at Port Clinton, (hte 


Carp setned in open waters are tetaitied in large enclosures or ponds ont] 
tathel warrants anh 


the condition of 
(shipment (sre pages jy! 
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Fisues tHat Buitp Nests 


proved that the famous Greck 
philasopher told the truth. Aris- 
totle wrote as follows (Book 1x, 
Chapter 25, Section ©) : 

“Of the river fishes, the male 
oplanis takes great care of its 
young, For the female, having 
broweht forth, departs; but the 
male, where the greatest deposit 
af ees has been formed, re- 
none by them watching, render- 
ing ne other service except keep- 
ing off other fishes from destroy. 
ime the young: Fle does this for 
forty or fifty days, until the 
voung are sufficiently: grown to 
escape trom the other fishes. And’ 
he is known to the fishermen 
wherever he may chance to be 
watching his eggs; for he keeps 
off the fishes by rushing move- 
tients, and by making: a nome — 
and moaning, And he renmine + 
by the eps with so much of * 
natural affection that the fisher. 
men, when the egos adhere tis 
deep roots, bang them wp to the 
i est place they can; tnt 
he dies mot even then leave his 
offspring, but tf he chance to be 
a young fish he is easily taken by . 
the hook, because he snopes at all the fishes 
that approach him: but rf he is already 
accustomed to this, and has swallowed 
hooks before, he does net even then. de- 
sert his young, but breaks the hook by 
avery strong bite.” 


THE AMERICAN CATFISH 


In cleaning unit anest, this cothsh car- 
ries wif pebbles from hy to $4 of an inch 
in ideneter, Eir bugis M. Smith. thus 
describes the nest-bidlding of a pair of 
catfish in atl aquarinm : “The pair of fish, 
during. the ‘Grst mizht they were mm, the 
aguariinm, remeaved all the gravel from 
aver n space nearty 2 feet long-anid 1 1/3 
fect wwite, upward of a gallon of stone 
being transferred to the end of the tank.” 
A pint or more of gravel was then scat- 
tered on ‘th, nest by an attendant, but in 





Frm Thoedere G01, Sontisenian [yeritution 


Aristotle's Catfish (Parasilurus Aristotelis) 


on Nest (Tdeal } 


a few ommmntes the fish had completely 
freed. the: nest agin. 

The tale remains on guard for several 
weeks alter the ergs are hatched, to pro- 
tect the voung fish, 


THE BOWFIN OR MUDEISH 


The bowfin is a strong and well-armed 
fish, beth as to the bony armature of the 
head as well as the teeth, It ts one of 
the large fishes, when fully mature at- 
taining a lenpih of over 2 fect, often 214, 
oreven somewhat more. As usual among: 
fishes, the fernales average larger than 
the males. The tales, apparently, ore 
much more numerous, 

The geographical range of the bowfin 
is quite extensive, and yet restricted im 
a peculiar way. It is not found! in the 
New England States (except in Lake 
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A Typical) American Catfish (of weti/esue) on Nest (Ideal) 


Chatuplain) nor in the waters, flowing 
eastward, of the Middle States. butt ts 
an inhabitant of the Great Lakes (except 
Superior) and of the Mississipi Uasii, 
as well os of the Southern ‘States op te 
Virgina and the Distnal Swarr. 

Slugeish waters are its favorite haunts, 
and a couple of tts marmes—muidtish and 
marshfish—indicate places. in which they 
may be found 

The male constructs the gest unatided, 
acoaping: Gut the depression by rotating 
its body, and breaking voor shoots with 
its snout. After the nest i constructed 
it awaits the couluny of a nite. 

The stock wf eggs berg provided, the 
male bowfin redoubles ts guardianship, 
“AL intervals he moves over the nest and 
by the movements of ine fing Beeps the 
exes free from sediment, which would 


utheriwe seiather them.” lll the ‘me 
he teen the aunleak for intruders. ind 
cspecily daeainst other mates. One 
Reithard saw tished at another male an 
“struck hon with tas bead im the middle 
of the 4e and hurled him two feet from 
the nest.” Generiily there is rio contest, 
for the rights of the oestanaker appear 
te he respected, but oceuetonally too preat 
ueressivencss on the part of the oceu- 
pant orandacaty of gn intruder results in 
a regular battle. Whitman and Evcles- 
hymer tell of one: Two male that 
clattied a female were unwilling to veld 
ane bo the other, and. “a herce battle tor 
siipremacy ended” between them, “They 
approached from oppesite sides of the 
nest anil locked jaws in a mest ferocious 
manter. Their straugples were so violent 
that a clowdoat maddy water soon arose 


Fisaes truar Buttp Nests 





Sest of Gowhm, Conunenly! Aaown ae the Deettsh or Mudnsh,. 


ant] leeured them from vlew." Evert 
ually one of the males was left abit the 
nest, and his attentions were secepterd) fy 
the female, who, “during the battle, had 
remained concealed a the side of the 


nest. 
. TESA WHICH MAKES AO FLOATING NEST 


The peivinarchus makes a farwe fhoat- 
inp oblong nest. about 2 feet lone and 
f tod witle on the outside, in the dense 


£99 


FUE 


a 
oma 
‘, 


Att “r r lean 


grasses Of a. sway) und in water 3 ta 4 
tert deep. In cue, especially described 
lw Bandeett. “three sides of the nest pro 
jected frou the water: the fourth sie 
was several piches lower, being abet twa 
ineHes below the surface. The deepest 
part of the nest was, opposite to that side 
where the wall was low, the bottom being 
about six boches below the suriace of the 
Water.” 

In one nest “were depostted shout a 





Floating Nest of Gymrarcios, which Inhabits the White Nile, the Senegal, and 


Niger Rivers and Lake Chal, in Africa 


After Budgett 
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Three-spimed, Stickleback 
Male laving the foundation of his-nest, which 
woul de credit to a bird The fish pines 
together elti pieces efiwhich the test 
structs] with o splder-like thread, which 11 
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Stickleback Male Kotating in His Nes 
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thensand spherical amber-like epee 10 
millimeters: in diameter. The egps 
hatched five davs aiter being laid, and 
in eighteen days a thousand voung fry.” 
abort three inches lone, left the mest 
They were then essentially hke the adi 
Manv of the young were secored by Bui 
rett immediately after they had left their 
nest, and “lived well on chopped-ip 
worns.” Ide tied to take some to Eng 
land but every one died os-soon 25 they 
“ere rite colder climes,” 

The native Africans “approach these 
nest= with preat cation, stating that the 
arent i= at this time extremely ferce and 


formidable lite. 


| 
las A Very 
THE STICELEAALCE 


The Stickleback of all fishes probabls 
shows the ereatest Ingenuity and: 2ea] 
itt the protection of 1s offspring ; att bt 
« and not the female, thot 
parental care; he it 1 that 
nest that would do credit to a 
hil. and drives or entices-the full temale 
to enter into it-and deposit her ripe [nur- 
den. When a suficient supply of eces 
lias been secured, the mate closce the nest 


and remains in charge till the soung have 
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t to make it Tubular tor the Female 


Alter Coste 


Fishes tHat Buitp Nests 
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Ay eat of ‘Ten-spitred Stickleback, 


Fetiale PrepEritye toenter a nest to lay Tuer ares 


reached a size which he considers to be 
enficient to enable them to wander away 
and seek their own living, 

The stickleback is very commen 11 
America ful Europe, vanetles of this 
tiny fish being found in alist every per- 
manent body of water, however small, 

Cine instance illustrative of their uoca- 
sional extraordinary numbers has been 
aften quoted, but is a© aph mow as ever. 
In esp Pennant claimed that “once in 
seven or eight vears amazing shoals ap: 
pear in the Welland” Canal “and come 


Adter Woste 


up the river in the form of a vast eol- 
umn, ‘They are sappesed to be the mui- 
titudes which have been washed out of 
the fens by the flouds of several years 
and collected in some deep hole tl, over- 
charged with numbers, they are perdi 
cally obliged to attempt a change of place, 
The quantity is so great that they are 
used to manure the land, anil trials have 
been made to.get oll-irom them. A nution 
nay be had of this vast shoal by-saving 
that a tian employed by the farmer to 
take them has gol for a considerable 





412 


time 4 shillings a day by selling them at 
a half penny a btishel.” 

Thi account has been quoted as un- 
paralleled, but several notices in Ameri- 
ean publications come nearly, iP not fully, 
upto tt. [nthe Canadian Ann] Report 
on Pisheries for 1863 (p. 61) it is re- 
ported that the three- spied stickleback 
OF PICASSO Was “caught in great quanti- 
ties 1m the small tivers, brooks, and ford 
churs of Magdalen Islands, where it is 
used as food for cattle and as mare, 
and that “goo barrels were caught” in 
mo2 “in the baragheis of Basque Har- 
bor alone. Four hundred barrels were 
alen caitght in S60 and sold as manure at 
25 cents ptr barrel, but in 1867 the catch 
was smaller ( Ose barrels? and prices pe- 
vance! to “be. ad. per barceh” 


A FISH THAT BOILDS A COCOiN Pr tTaELF 


Dr Gill also deserthes a peculiar fish 
fen! in tropical Africa north of the 
one asin and known as the Pree 
foptrrins auaectens, This fish lives-mostly 
in shallow, muddy waters or awamrps 
which ily up during the rainless seascn. 
When the water disappears the fish bur- 
rows down. into the mud and builds 
around itself a sort of cocoon by nents 
afta mucous which it discharges,. In this 

cocoon it wih hve for months at a tine 
in a semi-lethargic coniditior. 
air to breathe throwgh a pibe which leads 
from the cocegn to the surface. When 
the dry season ends am) the rain returns, 
the fish emerges from ite hiding: place, 
The naturalists have known for a pocd 
many years abet this fish, but tt was not 
unth) rqen that Mr J. 5, Blodgett stc- 
cetded in obtaining a number of the ne sts, 
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Diagram Of the cocoon which a certain fish 
lmithis “to retain molsture for itself ite othe hry 
arasom (ace below). <, cori; «. earth; f, 
furmnel leading: to mouth of meh: f, lily im. 


riMith: wmf, aneuth of burrow: ¢ tak After 
Parker. 
winch fre brought to England, The fish 


are quite large; all the males found by 
Mr Blodgett exerederd r& itnehes in 
length, ‘These fish are Inghly esteomes 
by the African negroes, who hunt for the 
cocoons in the ‘dried-up swamps ani! 
carry them atl ter future use. The flesh 
te described as very soft and white. 
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After Lankester 


Tustration of the teh which buldso cocoon to protect itself, The teh averages abot rf inches 


NOTES ON THE REMARKABLE HABITS OF 
CERTAIN TURTLES AND LIZARDS" 


By H. A. LarGeLtamMer 


THE ALLIGATOR SNAPPING TURTLE 


THE alligater-snapping turtle (Ala- 
| crochelvs lacertina) is found in 


(he Mississipm River ancl the 
other rivers flowing into the Gulf of 
Mexico, all the way from Texas to Flor- 
iia and as far north os Missours. 

Although turtles are not provided! with 
teeth, the bite of this giant turtle may well 
be feared, for it is quite capable of snap- 
ping off a finger or handat a single bite. 
It possesses a pair of keen-edge cutting 
mandibles and jaw muscles Gf great 
power, |t snaps off a large section of a 
fish like a shad a4 cleanly as though te- 
moved with a cutting die. It is: anable, 
however, to swallow its. food unless its 
head is completely immersed, If kept 
itt water too shallow <for this, it would 
starve in the midst of plenty, It could 
take the foud, but could not swallow it 

The alligator snapping turtle, when 


iving at the bottom of the muddy water 


it frequents, can hardly be distinguished 
from a great boulder stone embedded in 
the mud, [t is provided with a very ite- 
markable appendage, which it uses to 
entice fish right into its mouth, The-ap- 
pendage is found on the inside of the 
lower jaw, close te the region of the 
tongue, Mr Raymond Lee Drtmars, in 
his fascinating book upon Reptiles, sass: 
“This is a well-developed filament tr 
flesh, White, and distinet from the yvellow- 
ih mouth parts, and resembling a large 
gtub ta such a degre’ of nieety that the 
popilar-ninded observer, seeing the ob- 
pect in the reptile’s mouth, would declare 
it to be the larva of some insect. More 
striking, however, is the reptiles. power 
te keep this appendage in motion, giving 
it the-:aspect of erawhng about in a small, 
circular course, 


Wath the omud-colored shell lying 
close to the bottom, the jaws thrown open 
to a preat extent, this organ 15 put in 
notin. Every other portion of the oreat 
ute is as motionless as a fock, fn this 
position of rigelity the shell looks like a 
great, round stone, and blotches of fine 
waving moss intensify the deception ; the 
big head jooks. like another stone, lie- 
qeath whieh there Isa cavern, and in this 
cavern crawls the white grub, to all ap- 
pearaices, an abject dear to the hearts 
of fay wanilercrs. But woe to the lwek- 
less fish that swims within reach of thase 
yawning jaws. 


LIFZABRUS TAILS 


We are all more or less familar with 
the difficulty of catching lizardd=. without 


enitetng them to lose their tails. The tails 


come off on the slightest provocation, 
This decapitation—or, mther, decauda- 
tots fot of so much consequence to 
a cold-blooded reptile as it wold) te to 
aomammal, like » dag ‘or cat; for the 
ligand] soon grows another tail, which, 
thengh it may net equal the onginal tail 
ti length, i¢ vet a good serviceable organ. 
How many times the tail may be remove 
anid) yet be replaced we do not know. 

The removal of the tail 1s not always 
the result of violence, for some lizarils, 
the plated lizards, for example, ate able 
to cliseard the taal voluntarily in the tace 
of an enemy. The abandoned tai acts 
asa decoy to the pursuer. The tail wrig- 


gles and writhes and thrashes about with 


such livelmess among the dead leaves 
into which it i thrown as to distract the 
attention of the pursner, and thus the 
original owner escapes. 

he glass “snake.” which is really a 
lizard. althoweh it has-no feet, is wnatile 
to make muecly speed: and for this reason 


 * A review of “The Reptile Book,” by Raymond Lo [hitmars, Curator of Reptiles in the 
New York Zoological Park, with 8 plete: m color and mere than 409 photographs from life. 
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Now, York: Doubleday, Page & Co, roy. 





\ihgator snapping Turtle, Aacrachelys locertina 
Distinguished fram the common snapping turtle by the absence of the hroad plates ander the tail. 


Lt 
the vellowish color, andl much larger sia Reaches a weight of tao pounds. Inhabits rivers empty- 
ing mie the (sali of Mexico 
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Head of the Alligator Turtle. Waerochelys lacerfina 
= 


The jawt of a large specimen could readily ampotate a man's: hand or foot 
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Glass “Snake,” Ophisaurys ventrany 


i 1 k = as 7 f 
A snake-like represeriiniye of the Ampewidea, Leaman tant Ns the SOULE TE aes Scyecral ¥ErF sittilor 
species are found m Europe and Asta 


Worm 


Twe-footed 


luizare. fLipre 
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Worm-like amd practically blind, this degenerate lizard beads o subterrancous life, borrowing long 
tomes, through which it moves backward or forward 


it verv easily overtaken Dy tis eneiny, 
the king snake. As the pursver catches 
up with ins prey he grasps at once at the 
hrst part offered. 

“There is a sudden twisting movement 
on the part of the glass “smoke,” and the 
victor finds that the smooth, scaly length 
re holds in hits jaws.is se vigorous that a 
requires niuch attention, for it twists and 
wripgles with preat energy. Swallowine 
all his prev head first, the canmbal works 
his jaws along the viethn to enenit tt 
from sucha position, when, after much 
Haneuvenng with the withing quarry, 
the stake stops in some embarrassment. 
There is no head. The object that has 
engaged so much attention 1s simply the 


long tail of the Heard, and the abbre 
Viated owner has gliled to safety,” 


HORNED LIZARDS 


The expulsion of jets of blood from the 
curner of the eve is a penurkable habit 
sarietimnies attoboted to. hernerd lrtareds. 
Wie can hardly wonder that so emiment 
an observer as Raymond Lee Ditmars, 
Corator Of Reptiles tn the New York 
Zoological Park, after having examined 
several hurired. specamens without ob- 
serving the effect, should have become 
SOT wl Wt ek ep weil cube at tie cu lege 
habit. His skepticism, however, has been 
suddenty dispelled with a rather staniling 
Cenorernient 
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Having reeeived an un- 
usualiy large and fat spect- 
men of a Alestian borne 
izard (Pirynosome. orb 
cujere), he photographed 
tw speciinen and then be- 
ran to wieasure it. 

“The latter process,” he 
avs, “seemert to greatly cx 
cite the creature. It finally 
threw the head shghtly up- 
ward, the peck became 
rigid, the eves bulged fro 
the sockets, when there wis 
a distinct sound like that 
produced if one presses the 
bongrire tons the root ot 
the mouth and forces a 
small quantity of amr tor- 
ward, “This rasping sound, 
ronkuming but the traction 
of a second, was accor 
panier) by a-aet of blood at 
great pressure. It hit the 
wall, fowr feet away, at the 
same level as that of the 
reptile, The duration of 
the How of blood appeared 
to be about one anc a half 
secomds, and toward its ter- 
mination the force grad 
ally dinunished. as note 
bya course of crops «own 
the wall-and along the floor 
to a position almest under 
the spot where the reptile 
had been held. The stream 
of blood seemed to be as 
fine as horse hair and to 
issue from the evelid, which was mornen- 
taniy much swollen. 

“Por some time after the performance 
the eves were tightly closed and nothing 
could induce the f te open them. 
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lizard 
Within two minutes after it was placed 
on the ground the protriving aspect of 
the eveballs and the swelling of the eve- 
lids: had disappeared 

“Most eurprismp was the amount of 
blood expended. The wall and 
showed a course of thickly sprinkled spots 
about ohe-elehth of an mech in diameter 
There were 103 of these spects.” 
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Heads of Horned Lizards 


The above quotation is also taleen from 
“The Reptile Book,” by Raymond Lee 
Litmars, published by Doubleday, Pare 

- a un a = +, = a 
and Company, 1907. This book is an 
sdinnrably written and well illustrated 
work on the strocture and habits of the 
Turtles, Tortoises, Crocodiiians, Lizards, 


and Snakes which inhabit the United 
States mid northern Aiexico 


Witte thoroughly scientific in its 
treatment of the subject, the work 
written largely In untechnical language 
and the jLustretions are the best'we have 


Seen. 
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USEFUL FACTS ABOUT THE COUNTRIES 
OF THE WORLD 


wo’ SE oof the most useful anol 
| }  walumes issued by the. govern- 
, ment is the “Statistical Ale 


stract of the Unite! States,” which is 
published by the U. &. Borean of 
Statistics: The volume for 1406, pre- 
mired by Hon. ©. P. Agstin, Chief of the 
Bureast, has just been distributed and is 
aptly described as a series of panoramic 
views of conditions in the United States 
froin 1860 to the present time in area, 
popIation, provkitetion, comrrnierce, cenc- 
lation, wealth, intercommumention, youb- 
heat om, and education, 
af solic figures suphly much; more of 
actual information, both historical ancl as 
ti) the present conditions, than could be 
placed, in any other form in equivalent 
Space, 

All kinds of purzling questions will 
here find an answer, For instance, if the 


manufacturer af boots aml shoes wanta 


to know the countries. in which American 
boots and shoes are bemg sold, and these 
inowhich the eains are most rapid, he will 
obtain the information from the abstract. 
Similarly, any metclant who desires to 
know the quantity and ¥alue imported or 
exported of any given article or class of 
articles in which he deals, may find! not 
only the values of the imports or exports 
of the article tm question, but the ocum- 
tries froin which Imported or to which 
exported and the growth in trade with 
that country year by year. 

The American citizen who wants to 
know the sources from which the Jarge 
and rapidly growing revenues of the 


Government are drawn and the purposes 


for which they are expended, here finds 
the detailed statement, 

Throwgh the courtesy of Mr Austin 
‘several tables showing the material 
progress of our country since 1870 are 
republished on the preceding pages, 

The wealth of the United States, which 


The 700 pages: 


in 150 was set down at 7 billions of dol- 
lara, 1s Eiven at 1o7 billions m rang, the 
latest year for which figures are ayail- 
able: and the per capita wealth, which 
in 1850 was $307, was in 1904 $1,310. 
The public debt, which | in ii was 2 CFs 
million dollars, is now but G64 millions, 

and the per capita, indebtedness which in 
roy was $76.68 6 now bot $11.46: while 
tite seecntal interest chatye, which’ was 
then S412 per capita, is now but 28 cents 
per capita. “The money in cireulation, 
which im 1800 was 26 million dollars, m 
(850 278 millions, and in 188 973 mil- 

lions, was in. 1906 2,736 millions: and the 
per capita circulation, which in 1Boo was 
23. and in 1850 $12, was in 1906 $32.42. 

Bank deposits, for w hich no reeerd is 
available earlier than. in 1835, were in 
that year a trifle over 2 hillton dollars, in 
goo 734 bilheris, and-in 1906 1ahy bil- 
hors, " Denosits 7 in savings: banks in 1820 
atiounted to 1 million dollars, epenking 
in round term: in 1899 they had reached 
43 millions, in 18 5924 rifles, in 1900 
24/3 billions, ners in. r9aG 340 billions: 
while the number of depositors, which in 
1830 wus only 8,645, m 1840 -251,454, 
in L875 2.350.800, andl in 1900 6,107,083, 
was in 10 §.027,192, or nearly a thou- 
eand tunes as many as im i425, while the 
deposits were more than 3,000 times as 
mich in 1900 as:in 1820; 

lmports of merchandise, which im foo 
amounted to G1 million dollars. Were in 
1906 1226 millions; while exports, whitch 
in 1800 were 71 millions, were in 1905 
1744 milltens. The per capita of nm- 
portahons, which im Too amounted to 
St7.19, was in 1906 but $14.42, while the 
per capita of exportations, which in 1800 
was $13.97, Was in 1908 $20.41, 

In the freat manttactiring industries 
evidences of progress are equally appar- 
ent. The page devoted to this subject 
shows that the number ef people em- 
ploved in manufacturing has grown from 


Four PromMtInenT GEOGRAPHERS 


less than oo million mm 1850 to §44 millions 
in 1905; the wages paicl, from 237 mil- 
lion dollars in r&50 ta. 2,611 millions in 
1905; and the value of products, from 4 
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hilton dollars in 18s§0 to nearly 5 billions 


an TMS. 


Ko nation m the history of the world 
has a record comparable with this. 


FOUR PROMINENT GEOGRAPHERS 


FOPOVUE recent changes anid promo- 
fiom mm the U.S. Geological 


Survey markethe close of one 
period and the entrance upon a new 
phase of existerce Ev the election 
ef Mr Charles D. Waleott as Sec- 
retary oof the Stnithsotian [nstitution 
the former [Nrector of the Geoiort- 
cal Survey was promoted to the highest 
scienifie postticr i thie city of Washing- 
ton, By the retirement of Mir Walewtt 
from the directorship, the Geological 
Survey and the Reclamation Service lost 
their long-time leader, and these two. or- 
manivations, connected through the indi- 
viduality of Mr Waleott, were definitely 
separated, The change was made quietly 
ancl asa matter of evolution, Mr F. 1. 
Newell, chief engineer of the Reclama- 
tian Service, becoming the Director of 
the organization, beige succeeded by Mr 
Arthur P. Davis, who now ts chief eng 
riche’, | 

The directorship of the Geological 
Survey has been filled by the designate 
of Mr George Chie Smith, one of the 
younger geologists, who has shown un- 
usual ability, not only in scientific work, 
but in the tactful handling of business 
affairs. . 

Mr Smith was bern in 1871 in Maine, 
and is a rracluate of Colby College and of 
Johns Hopkins University, from which 
he received the degree of Ph. D. in 18eh 
Dunne his connection with the LU. 5. 
Geological Survey as a geologist for the 
past ten years, he has worked in Afich- 
izan, Washington, Utah, North Carolina, 
the New England States, New. Jersey, 
and Pennsylvania, He is the author of 
several geologic foling ani monographs 
published by the Survey and of numerous 


contnbutions tw technical journals, is 
work has been typical of the object for 
which the U. 5. Geological Survey is 
trrintained, namely, the application of the 
Inghest scientific training to obtam re- 
sults of practical value to the public. 

The lustory of the growth of the Ree- 
lamation Service from the Geolerical 
Survey is an illustration of the develop- 
ment of seiettthe investigation inte prac- 
heal operation, in the early eighties: 
Major John W. Powell agitated ‘the 
question of a thortaigh scientific investi- 


gation of the water resources. of the 


West, and in (888 he, as Director of the 
(Geological Survey, was authorized by 
Congress If investigate the extent ‘to 
which the arid region might be reclamed 
by amgation. This work was catried 
on systematically, onder lis direction, 
through the topopraphie and hvdro- 
graphic surveys of the Geological 
Survey. 

Upon the retirement of Major Powell 
and the succession af Mr Walectt, this 
work was continied with renewed vigor, 
amd a large anwumt of information was 
collected as to the reservoir sites, the: 
catchment areas of atreanis, and the 
amount of water which would be avail- 
able for use at various points. Asa re 
sult lutgely of this careful sciettibe in- 
vestigation, Congress im 1902 took up 
and passed the so-called Newlands bill, 
setting: aside the proceeds from the clis- 
posal of public lands to the construction 
of works of reclamation. The work was. 
pul in charge of the Secretary of the [n- 
terior, who tatdrally timed it over to the 
Director of the Geological Survey, He 
in turn intrusted it to the men who had 
heen inaking scientific examination and 
studies through many years. They con- 
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tinued these studies, and out of them 
developed definite plans for the construc- 
tion of large works, and began the build- 
ing of these with the funds. furnished 
through the terms of the reclamation act, 
There thus took place from 1902-4 rapid 
change in character of the work, and the 
researches of the Geological Survey be- 
carne almost overshadowed by the great 
operations of the Reclamation Service. 
‘The Jatter was at no time connected with 
the Geological Survey, as such, but from 
the fact that the Director of the Geologi- 
cal Survey was also the Director of the 
Reclamation Service, the two bodies 
have frequently been confused. The 
Reclamation Service was an offshoot 
ar development of the Hydrographic 
Branch of the Geological Survey, the 
principal men of that branch, Mr Newell 
anc Mr Davis, becoming the leaders in 
the Reclamation Service. 

With the retirement of Mr Walcott 
from the directorship, the connection, 
which had been growing less ariel less, 
was finally terminated on March 9, 1907, 
by the designation of Mr Newell as Di- 
rector. With the ‘experience gained 
through nearly hve years, the Reclama- 
tion Service is now in a condition to 
stand alone. 

The period of survey-and examination 
of the Reclamation Service has already 
passed aud the principal efforts are being 
devoted to the construction of great 
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works. The third period of its exist- 
ence—that of operation and mainte- 
nance—has already been entered upon, 
and water is being diverted during 1907 
to about 200,000 acres of agricultural 
land scattered througliogt the western 
part of the United States. The expend- 
itures have been made at the rate of one 
million and a half dollars per month, and 
in this regard the Reclamation Service 
has reached and passed the period of 
maximum activity, Henceferth the ex- 
penditures will decline somewhat, and it 
is expected that darmg 1g07 the total ex- 
veTHititre will be about $12,000,000, and 
in O08 abet 27,000,000; so That by 100g 






about $40,000,000; in round numbers, 


will have been invested in revente- 
produce works, 

The:engineering features of the Recla- 
mation Service have been placed uniler 
the charge of Mr Arthur P. Davis, who 
was for many years the assistant chief 
engineer and principal fiel! man in direct 

contact with all of the engineering 
features, The Director, Mr Newell, 
will give lis personal attention to mat- 
ters of general policy, cast of the works, 
and especially to. the problems of opera- 
tion and maintenance, Upon this latter 
depends the future success of the recla- 
mation act, as it 1s essential to obtain 
fram the completed works the eost of 
construction. anid to tmvest it again in 
other large propects. 


NOTES 


A T a recent meeting of the Council 
of the Geographical Society of 
Paris, Mr Henry Gannett, Vice-President 
of the National Geographic Society and 
Chief Geographer of the United States 
Geological Survey, was unanimously 
elected an honorary: corresponding tiem 
ber. The Geographical Society of Paris 
was founded in 1821 and is the oldest 
geopraphical organization in the world 
It has fifteen honorary corresponding 
members, among whom are included Dr 
Natiset, Sir John Murray, Prof. Albrecht 
Penck, and three Americans, Major Gen- 
eral A. W. Greely, U.S. Anny; Com- 


tnander Robert E. Peary, U. S. Navy, 
and Prof. William M. Davis, of Harvard 
University, 


The July cumber of the Nationa 
GEOGRAPHIC Macazrne will contain a 
mip af the North Polar regions in seven 
colors, 18x78 inches, prepared by the 
Ediitor, Gilbert HL G-usvenor. The may 
will show all discoveries to date and will 
cortam inserts of the Smith Sound 
region, af Franz Josef Land. and of 
Spitzhergen, The number will also con 
tain ‘several articles sumrmarizing recent 
explorations in the Far North. 
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